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THOMAS CHRISTENSEN 


Mnusictheory, Carl Dahlhaus has warned us,isasubjectthat notoriously resists its own 
history. How he challenges us,is it possible to write any meaningful history ofa disci- 
pline whose subject matter has Shifted so dramatically over time? Topics of musical 
pedagogy that we today take for granted as integral to music theory were not always 
So considered - rules for writing counterpoint or realizingafgured bass,for instance. 
Conversely many ofthetraditional components thatmadeup the quadrivial science of 
MMSiC4 态 eo1ica arenow considered peripheral subjectslying precariously close to occult 
and esoteric thought, or more benignly, perhaps, as part of some mathematical or 
acoustical subdiscipline. Nor are these contrasting allegiances mutually exclusive at 
any given historical period. Widely diverging conceptions ofmusic theory can often be 
found jostling with one another in the same historical culture, within the oexyye of the 
Same Writer, and occasionally even in the same publication. 

As a pointed illustration of this diversity, we might consider three texts stemming 
from the same decade ofthe early seventeenth century: Thomas Campion?s4 New TY) 
ofMapig Fomwye Pay 帮 友 CoUptej-botpt 0Most Fa QQ TO Re (London，c. 
1618)，RengE Descartes?s MUWSicae ComtbeNaiz (C. 1618; printed Utrecht,， 165o), and 
Robert Fludd?s DCtiUsqyWUe Cos11， MUQ1011S SCiicet et MO MetabSica (Oppenheim， 
1617-21). Each of these works has been classified as“music theoretical”(although 
ironically, none of them actually employs the title“music theory2).> Yet it is certainly 
not the case that all three works represent similar kinds oftheory. Campion?s modest 
treatise is an eminently practical guide forthe novice composerlooking foraquick and 
“easie”means of harmonizing a given bass line using a number of simple rules of 
thumb. Descartes?s treatise,， even Shorter than Campion?s, is on the contrary quite 
learned. The Comzjeaizjl is a classic text of musical “canonics”- the Science of plot- 
tingand measuring musical intervals on the monochord. Unlike Campion?s text,ithas 
no practical function except perhaps as a test case of the young philosopher?s nascent 
deductivist method of geometrical reasoning. Finally, Fludds mammoth treatise of 
Rosicrucian loreand gnosticlearning isan unapologetic paean to the harmonic cosmos 


1 Dahlhaus,“VWas heisst “Geschichte der Musiktheorie??”p. 28. 

2 Astrivial evidence, we may note thatall three authors and these works are listed and discussed in the 
Tecent dictionary of historical music theory: Damschroder and Williams,， MUWsic THeom) .Fo ZU1lipo 如 
SCcHeNRe7. 
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of Plato?s 7Miaels. Given the profoundly different contentsand intended readership of 
each of these works, we may well ask ourselves how they could be unified within a 
Single disciplinary paradigm we call“music theory”VWhat conceptual boundary can 
we circumscribe thatwould help us define and delimit the contents ofhistorical music 
theory? 

Such questions are by no means without consequence With regard to the present 
volume. For the ambitious - and perhaps presumptuous - attempt to present the 
history of Western music theory within a single, synoptic volume of essays promises 
that there is indeed a relatively unified discipline we can call music theory that is both 
intellectually coherentand conceptually stable. Does such a discipline actually exist? Is 
“music theory”ultimately an intelligible and meaningful historical subject? 


Itmightbehelpful as a first step to begin with some Greek etymology. In pre-Socratic 
Usage, 态 eoria (Oewotla) is a visual term. It entails the action of seeing or observing. A 
太 eoyos (Oewods) is a spectator at a theater or games. A t 怒 eoyog could also be a witness 
in a legal dispute or a delegate or ambassador conveying information that he attests to 
have witnessed.3 (Although the two terms are etymologically unrelated, a number of 
Greek writers also noted the striking similarity ofthe word to theog -agodand divine 
Observer, the seer who sees al].) 

Itwas Plato who first called the philosopher aspecial kind of 妨 eoxos. In the Rexplic， 
Glaucon points out to Socrates the parallels between the observer ata theater and the 
philosopher, whom Socrates had just defined as possessing a restless curiosity and 
“taste for every Sort of knowledge.2%4 Like the theater audience, the philosopher too is 
an Observer, curious about - but detached fom - the events ofwhich he is a spectator. 
Socratesagrees thatthe parallel is certainly striking,butheultimately considers it defi- 
cient. For the real goal ofthe philosopher is different from that ofthe theatergoer. His 
wish is not to be entertained or to have his senses ravished; rather, it is to gain eb15- 
te1e-the knowledge ofthetrue and good. “And this is the distinction I draw between 
the Sight-loving, art-loving practical class and those of whom Iam speaking, and who 
are alone Worthy ofthe name of philosopher.” 

In characteristic dialectical fashion, Aristotle contrasted the kind of ebistemie gained 
by 态 eo7ia with the practical knowledge(rpark7ck9) gained through egoz (epyo7).This 
was to be a fateful pairing, for henceforth, theory and practice would be dialectically 
juxtaposed as ifjoined at the hip. In Aristotlexs conceptual schema, the end of 7aw 人 Re 
is change in some object, whereas the end of 态 eoxia is knowledge of the object itself; 


3 Lobkowicz, 7Heo7y at4 Practice: 有 istomDy ofa Coxzcebt 太 ol 47istote 如 Ma1X p. 15. 
4 Plato, Rebjxplic, 5.18-20 (4736-4776) (Jowett trans.). 5 Aristotle, Metajjsics, ii.i. 5-7. 
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This is not to Say that it was impossible to combine the two; on the contrary, Aristotle 
considered 妇 eo7ia not so much opposed to 思 atkpe as a higher form ofzbya 人 le, while 
力 URpe was converselya kind ofapplied theory.5 Still,thereisa fundamental epistemo- 
logical distinction drawn between the two as Principles of action. To recast these cate- 
gories in related Aristotelian terminology, we could Say that 妨 eovia is the discipline of 
final causes (thatwhyathingis made) and xaptpe thatofformal causes (that into which 
athing is made).7 

Itis helpful to understand these original meanings of 恕 eo7ia. For in its most funda- 
mental sense, music theory is a Science of fnal causes. Strictly speaking, music theory 
is not concerned with “formal”or“e 什 cient?” causes (howapiece ofmusicis composed 
Or performed). Instead, theory is to concern itself with basic ontological questions: 
what is the essential nature ofmusic? Whatarethe fundamental principles that govern 
its appearances? (Aristotle would have spoken ofmusic*s“forms.”) The great medieval 
transmitter of ancient Greek thought Anicius Manlius Severinus Boethius (〈c. 
48o-523/126) famously divided this kind of musico-logy (literally, the “knowledge of 
music>) into three parts: MUNS1CU MUCQMN0 MUNSTCE NM10NQ and MUNS1CE 10St2011ENtCLS. Al 
these kinds of*%mnusic”were united by“harmoniay the proper concordance ofmagni- 
tudes and multitudes. WMzsica MU40N0 coOncerned the macrocosmic harmony of the 
universe-themotion ofthe planetsandtherhythms ofthe four seasons; MUNSICQ AU0NG 
concerned the microcosmic harmony ofthebodyand soul-the disposition ofthe four 
humorsand temperaments;and Wisica lstr2MeNtalis concerned thesounding harmony 
of “songs”made by singers and instrumentalists. For Boethius, a faithful student of 
Platonicthought,itwas numberand proportion that were the “final”cause governing 
each of these three kinds of parmony. The true philosopher of 47s MUWSica, the true 
musical 态 eoyos, was the one who understood this numerical basis of harmony beyond 
theshadows ofits profane resonance in MUsicU zstrx1eNttalis.And the discipline within 
which one studied the proportions underlying musicin all its macrocosmicand micro- 
cosmic manifestations - and hence music theory in its most fundamental and authen- 
tic sense - Was termed by ancient Writers asS“harmonics. 

It is worth noting that no early writers actually used the double cognate“music 
theorist” to designate a student of harmonics. In a locution drawn 位 om Plato, but 
extended by generations of medieval exegetes, Boethius simply called one who aspired 
tothetrueknowledgeofmnusica“musician? (MMSstcxs ffom the Greek7MioUSiRos). In one 
of the most widely repeated aphorisms from the Middle Ages, Guido of Arezzo could 
contrast a“musicus”wWho understood the philosophical nature of music with the 
ignorant singer('cantor”) who could only sound the notes:“Musicorum et cantorum 


6 Ball “On the Unity and Autonomy of Theory and Practice”Pp. 65. 

7 Athird form of activity discussed by Aristotle that is also related to music was oiesis, whose end is 
theobjectmade,and hencea discipline of“e 人 fcient?” causes- thatbywhichathingis made.Butitwould 
notbe until the sixteenth century that7zWsiCa oetica began to be taughtas a distinct compositional dis- 
cipline on a par with MMSiCa 7actica and MUS1CU 如 eo7ica. 
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magna est distantia. Isti dicunt, illi sciunt, quae componit musica.”8 Of course we 
cannot forget that Guido was indeed concerned with real MUSica zstrxt1eNttalis, unjike 
Boethius. We have unusually specific evidence concerning Guidors activities atAreZZo 
Cathedral during theearlyeleventh centuryas a directorand teacher ofchoirboys.And 
he was widely credited with developing some of the most important and infuential 
pedagogicalaids to help singers learn their craft: sta 人 notation forthe accurate reading 
of neumes, solfege syllables to help learn and memorize chants, and an elementary 
grammatical taxonomy by which to compose and analyze these chants.? 

Given theprofound infuence ofGuido?s“practical”writings-theywerecopied and 
distributed in the Middle Ages more widely than any other musical work save for 
Boethius?s De sttxtto1eMUsicalo-wWeareclearlyenteringanewperiod with newexpec- 
tations forthe7pWS1CUs. Forall that musicians oftheearly MiddleAges may have revered 
the authority of the Greek and Hellenistic writers - or at least what they gleaned 
through Boethiusand Martianus Capella-theywerealsocommitted toanotherauthor- 
ity: that of the church and its Sacred chant repertoire. Thus, as Joseph Smits van 
Waesberghe has pointed out, there was a pronounced tension between the QUCto7itas 
ecclesiastica and the axctoxitas g1eca (although some theorists such as Hucbald strove 
mightily to reconcile the two).3 No longer could a true musician remain aloof from 
musical practiceand lead the contemplative life ofthe bios 怒 eoyetikos (ifindeed thatwas 
ever possible outside ofBoethiusyslonely prison cell,wherehe composed the Co1solatio 
加 pilosobjpiae shortly before his execution). Given thatvirtuallyall musical writers in the 
Middle Ages were associated in some way with the church, it would have been incred- 
ibleforthemnottohavebeen concernedaboutthe7MiWsicazzstMeNtais theywouldhave 
heardand chantedin their dailyo 伍 cesofworship -theobpxs Deit.Withthepressing need 
for Carolingian authorities to bring Some kind of order to a burgeoning but chaotic 
chant Practice, choir directors were pressed to think ofmeans for classifying,notating， 
andteaching singersastabilized chantrepertoire.Aurelian?s modesttract,MWsica disct- 
妨 pa ffom the late ninth century, was only the first such propaedeutic textbook of 
MMStCU baMN0 (although Aurelian still included generous coverage of more speculative 
topics rooted in 01s UsiCa; See Chapter 11, pp. 314-15). And as more complex perfor- 
mance problems arose with the introduction of improvised organum and discant 
Singing,new pedagogical demands faced the caztor-aboveall,that ofmensuration. (It 
wasarguablynotso much issues ofmodal identity or dissonance regulation thatoffered 
the most intractable problem to medieval musicians with the rise of contrapuntal 


8 Indeed,Guido at one point compared the Singer who did not understand music to an animal 
(bestia”). For the complete quotation, see Chapter jg, p. 163 of the present volume. For a masterly 
Survey ofthe musicus-cantor dichotomy in medieval thought,seetheentry“Musicus-Cantor”by Erich 
Reimer in 瑟 ANT (1978). 

9 Waesberghe,MzsiRerziepz0t9g,p.23. Ironically,the pedagogical aid for which his name is probably best 
known - the Guidonian hand - was one for which he almost certainly had no responsibility. 

10 Bernhard,“Das musikalische Fachschrifttum im lateinischen Mittelalter,”p. 72. 

11 Waesberghe, MsSIKerziepa049,p. 19. 
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Singing as it was the conceptualization and notation of a hierarchy of rhythmic values 
by which to coordinate the voices of7zUSiCX MENSUQO1S.) 

With the transmission into the Westofmany ofAristotlexs mostimportant Writings 
byArab writers beginning in the twelfth century, musicians fnally were Provided with 
anunimpeachableauthority bywhich to legitimize the kinds ofpropaedeutic writings 
of Aurelian and Guido - or, as musical 思 aptke was rendered by the twelfth-century 
translators ofal-FiraibI,“musica activa.”To be sure, as the venerable curriculum of the 
“studium generale”migrated from the Cathedral and monastic schools to the newly 
formed universities of Bologna, Paris, and Oxford, scholars continued to Study and 
offer their own glosses of MUSica SecWiatpoa in the Boethian paradigm.2 Much more 
Vigorous, though, was the industry of music instructors (加 ecebtoyes) who attempted 
to offer regulation and codification for the various parameters of rapidly changing 
musical Practice through the textbook genre of the ezsagoge.3 And even when specu- 
lative topics were taught, they were often done so within a treatise having largely Prac- 
tical aims.!4 Hundreds of music treatises were penned and copied throughout the 
Middle Ages that offered more or less practical guidance on every possible problem of 
singingand composition (the boundaries between the two hardly recognized). Even as 
Scholastic rhetoric became increasingly conspicuous during the thirteenth and four- 
teenth centuries, musicians trained in the newly fourishing universities devoted most 
of their energies to issues of US1CU actp4. While it is perhaps an exaggeration for 
Albrecht Riethmiiller to saythat musicentered the Middle Ages as theoryand left it as 
practice, there is no question that the prestige ofmusic theory was novw declining pre- 
cipitously as a philosophical and scientific discipline.35 

But it would be wrong to see this process simply as one ofan invigorated pedagogy 
of 1iUNStCU baUctcU evermore encroaching Upon the territory ofan enfeebled zxstica sjec- 
Wiato0, of Wsxs triumphing over 417S. Rather, it was more a case of music theory being 
refocused, its principles reconfigured so as to accommodate better the domain of 
MMS1CU St . LawWrence Gushee has remarked that theory and Practice emerge 


12 ， Carpenter, MzSic 态 态 e Medieval OUd ReNU1SS0LCe UNiye1S 庆 es, pp. 32 任 Properly speaking, we might 
note that the term 怒 eoyia was never used in the Middle Ages to designate writings on music, even for 
the most Speculative genre of harmonics. With the Spread of Aristotelian thought in the thirteenth 
century, however, a number of scholastically trained musical writers did start to employ the Latin cog- 
Dates 妇 eo7ia and 思 actica in their writings, including the likes of Franco of Cologne, Jehan des Murs， 
Walter ofOdington,and Johannes Grocheo. Butas Jacques of Liege noted,there wasalready a perfectly 
good Latin translation for the Greek word 妇 eo7ia: SbecxlaMt (CoNzeNGEUNL GE MUNSICU 1.13 9SJECHLUNL NSTCQE 
5.13). Hence,whereas earlier medieval writers would refer to thescitezta ofmusic with regard to its phil- 
OoSophical study, later medieval writers employed the term sbecWiatio (as in Jacques?s eponymous SWING 
of musical knowledge). It was only in the later fifteenth century that some Italian humanists (above al]， 
Franchino Gaffurio) explicitly entitled their musical writingsS“theoria.” 

13 Waesberghe, MsSIKe7ziepz09, PP. 24 任 

14 SoworksasearlyastheMzsica ecpiziadisand Scoiica ecpi7iaadis,texts ffom thelate ninth century, can 
be read as both theoretical and practical, each containing Boethian discussions of musical arithmetic in 
addition to Practical guides for notating, classifying,and singing chant and organum. 

15 Riethmiiller,“Probleme der spekulativen Musiktheorie im Mittelalter”p. 177. 
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in the Middle Ages not so much as distinct epistemological genres but more as a mi 
of intellectual styles, social functions, and musical contexts - features that may be 
differently combined in any given treatise.16 Most treatises of “speculative”music 
theoryin thelate MiddleAgeshad dropped any serious discussion of celestial harmony 
(or at least, tempered it by a healthy dose of Aristotelian skepticism).!7 Instead, the 
authors of these treatises - mostly scholastic writers of encyclopedic SzztM4e of com- 
prehensive musical knowledge such as Jehan des Murs, Jacques of Liege,， Walter of 
Odington， Marchetto of Padua, or Jerome of Moravia - took many of the received 
quantitative topics ofclassical harmonics - the tetrachord, octave Species, calculations 
of interval ratios, etc. -and adapted them with various degrees of success to issues of 
contemporary musical practice. Problems of pitch material (Scales, intervals, mode， 
and solfege) were grouped under the rubric of7pWstica 轴 UNa; that of rhythm and men- 
Sural theory (reallya kind ofadvanced counterpoinb Under the rubric of 7zUS1CL MENSUN- 
Up215. Even that venerated tool of specujlative canonics - the monochord - was now 
used in a highly practical way by teachers: as a musical instrument to establish pitches 
and Scales for singers.The task ofthe music theorist was now that ofthe practical ped- 
agogue: to teach the elements of music to be applied by the would-be performer or 
composer, while conversely helping to discipline that practice through the establish- 
ment of regulative rules. This is by no means to say that “speculative”knowledge of 
musicwas in complete disrepute; such knowledgewasvalued,butmainly to the extent 
thatit could be ofvalue to MUstca 思 actica.Thetrue7MiUsticWs ofthelater Middle Ages was 
now the“cantor peritus et perfectus”- one who not only knew but could do, to turn 
Guido”s aphorism on its head.38 

Withthehumanisticrevival ofancientGreekthoughtinthelatterhalfofthefifteenth 
century, wefind some renewed interestin the Boethian paradigm ofcosmicharmonics. 
Indeed, among many Italian humanists，we Witness a Veritable“mania for music 
theory>” as Knud Jeppesen has so aptly put it.129 Questions of interval calculation and 
tuning Were attacked with a Vigor not seen since the mysterious group of “harmoni- 
cists” reported by Aristoxenus almost 2;000 years earlier， Franchino Gaffurio 
(1451-1522)wWas oneSsuch individual. Itis notwithout significancethathis major incu- 
nabulum of 1492,，the 7Heoxica MUWsice, explicitly resurrected the Greek appellation 
态 eoyia.2zo In the scramble to find and translate any ancient text concerning musical 


16 Gushee“Questions of Genre”p. 388. 

17 Again another terminological clarification is in order. No late medieval writer would call such phil- 
osophical writings on music "speculative theory>” since 让 was Understood that any properly“theoreti- 
cal ”discussion of music was“speculative”in the original，Platonic sense of the word. Albrecht 
Riethmiiller has thus made the amusing point that the modern locution“speculative music theory>” 
would have been doubly redundant for a medieval writer, since the original concept of7ixsStCa as a quad- 
Tivial science already entailed the concepts of both secxiatio and 友 eoxiz. Riethmiiller,“Probleme der 
Spekulativen Musiktheorie im Mittelalter”p. 174. 18 Gushee“Questions of Genre,”Pp. 408. 

19 Quoted in Palisca, 五 CNUSNL ZU TELiaNL Re1tQiSSG1Ce WMSICXL THOUIAt p. 8. 

20 7Neoxica MUWSiCe (Milan, 1492). Gaffurio had actually published a shorter version of this treatise in 
148o entitled 7NHeoxicx1t ob2S MMS1CQE Qi5C 过 10102. 
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topics, scholars of the late Quatbocezto made the first real inroads in understanding 
Greek musictheory.21The resulting publications ofmusictheory- such as Gaffurio?s - 
coOnstitutedaheadymixofantiquarian topics:theancientGreektozotand genres,mono- 
chord calculations based on Euclid and Ptolemy,and reflections upon the catharticand 
magical powersofmusic.YetitisnoteworthythatGaffurio didnotseehimselfrestricted 
asawfiiterto theancient parameters of7MiWSica 态 eoxica for in his next major treatise, he 
dealthead on with practical issuesofcounterpoint,mode,andmensuration. His Pyracticau 
MstiCe of 1496 was conceived notso much in opposition to the textthat preceded it,but 
rather as a logical and necessary complement to it, Upon the foundation of which it 
builds. It is worth noting that of the most important treatises of speculative music 
theory that would be penned over the following centuries by Zarlino, Salinas, Cerone， 
Mersenne,and Rameau;,allwere paired with complementing treatises of7zWstca 胃 ctCL 
-allindeedboundwithinthe coversofthesamevolume.AsBartolomeo Ramis de Pareia 
(c.144o-91)putitpoetically,thenewintegration oftheoryand practicewasasif“'mouse 
and elephant can swim together; Daedalus and Icarus can fy together.222 

Thpeincreasinglyclosedialecticthatconstituted Renaissance 太 eo7iaandbracticaispar- 
adigmatically evident in the area oftuning. As composers were increasinglyemploying 
tertian Sonorities in their compositions by the fifteenth century，the received 
Pythagorean tuning ofthe ditone (81 : 64) was proving unsustainable. But the theoreti- 
calargumentfortuningthemajorthirdtoajustsuperparticularratio (5 :4)required con- 
Siderableeffortinthefaceoftenacious canonisttraditions.Theextended and passionate 
arguments waged on behalfofthe justly tuned major third by Ramis de Pareia and his 
allies showvividly how traditional WUsica 怒 eoica was being bent in the service of prac- 
tice.23 Conversely tuning became an area ofspeculative thoughtin the Renaissance that 
was in many ways far ahead of practice, Contrary to the widespread notion that theory 
Imust necessarily ljag behind. The various proposals for enharmonic or quasi-equal tem- 
peraments bythe likes ofVincenzo Galilei, Nicola Vicentino,and Simon Stevin far out- 
paced the practice of their contemporaries and would have to wait at least another 
hundred years before enjoying wider acceptance and application by musicians. 

An even more striking change in the fortunes ofmusic theory, however, ocCUIred in 
the late sixteenth and early Seventeenth centuries at the advent of the so-called “scien- 
tific revolution.”Many of the hitherto classical problems of musical harmonics - in 
particular the generation and ranking of consonances - were newly treated by scien- 
tists as problems of acoustical mechanics. This shift toward mechanics did not in 包 ct 
dislodge music theory as a quantitative Science. (One merely substituted proportions 
measured by vibrational frequency for those plotted out on a monochord.) But the 
Shift did changemuch ofthe metaphysical grounding bywhich consonance wasunder- 
Stood. No longer evaluated by numerological constructs (Such as Zarlino?s set4710)， 


21 Astory brilliantly told in Palisca*s study, 互 UMCNUSNL ZU TtaLi0NL Re1Q1SSG1NCe WMSICXL ToU9 扩 
22 MMSica bQctca (1482) (Miller trans.,p. 42). 
23 Palisca, 已 M0NZSNL 2 Tt ReU1SSG1Ce MUSiCQL THOUGHt PP. 235-44. 
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COnsonance could be seen as a purely physiological consequence of coincidental vibra- 
tional frequencies; hence the boundary between consonance and dissonance could 
now be a continuum that shifted according to context and taste.24 

Mnusic theory thus seemed to have suffered a double loss by the end of the seven- 
teenth century On the one hand, it gradually receded from its Boethian heights 
through the robust growth of 7USiCca 加 actca as a discipline. More and more energy 
Seemed to be devoted to Systematizing and regulating the parameters of a rapidly 
changing musical Practice and poetics. On the other hand, many of the most time- 
honored problems with which music theory was historically identified, such as the 
measurement and evaluation of consonance, were now being appropriated by disci- 
plines ofnatural science. (Itwas in 17ol thatthe French scientist Joseph Sauveur chris- 
tened one area of this study as “acoustique.) 

“Mnusic theory”continued to be cultivated by a few scholars throughout the 
Enlightenmentin themodel oftraditional classical canonics. Butfor the mostpart;any 
treatise employing“music theory>”in its title presented a limited and by now rather 
impoverished picture of the venerable discipline, one usually limited to rather pedan- 
tic calculations of intervals and tuning Systems.25 To be sure, new mathematical tech- 
niques such as logarithms wereapplied in order to quantify with meticulous precision 
thevarious kinds ofmean-toneand quasirequaltemperaments thoughtup by scientists 
and musicians. Butmany ofthesetunings,itshould be stressed, were“paper”temper- 
aments with little relevance to the ad hoc practice of most keyboardists. 

Thus, bytheeighteenth century, music theory had become only a shell of its former 
glory. (Rameau felt obliged on numerous occasions to defend the honorand dignity of 
musictheory, whileatthesametime concedingsuch knowledgemightbeoflittle prac- 
tical use to musicians.) Yet for every defender of music theory - Such as Rameau OF 
Lorenz Mizler (1711-78), the founder of the“Corresponding Society of Musical 
Science”- there were critics Such as Johann Mattheson (1681-1764), who would lam- 
baste music 故 eoxia (or, as he preferred to call it “musical mathematics”) as a discred- 
ited remnant ofunenlightened prejudice, its advocates as“system builders”blindly - 
Or deafly - constructing their elaborate numerical edifices with no regard to musical 
reality. With the weapons ofempirical philosophy bequeathed by Locke, writers such 
as Mattheson could militantly hoist the Aristoxenian fag of sexzsXs Over that of yti0. 
Indeed,for most progressive thinkers ofthe Enlightenment,theory ofalmostany SO 


24 Palisca,“Scientific Empiricism in Musical Thought,”p. 109. 

25 Arepresentative sampling ofsuch theory titles is suggestive: Otto Gibel, 7ptrodxctio MUNSiCUe 友 eo1e 红 
Ce idacticae. .CO 212N1S VE170 MUt 妇 etCU (Bremen, 166o); Thomas Salmon, “The Theory of Musick 
Reduced to Arithmetical and Geometric Proportions”(1705); Leonhard Euler, 72XNztz7Me7t 7OVae 如 eo7iae 
MMSiCUE (St. Petersburg，1739); Friederich Wilhelm Marpurg，47t107GS971tde dey 太 eo7etrcpe MUWS 庆 
(Leipzig, 1757); Giovanni Battista Martini, Cojtjejldio delia 如 ozia 0d227MENEze7 150 deL7MNSICO (Bologna， 
1769). Jean-Philippe Rameau?s NoxyeaU 5JStB1e de MUMSiVgUNe 友 Eo1igNe of 1726 is also in the tradition, it 
being“new>”only in the sense thatit substituted an acoustical principle - the cozbps SO10O7e - as the origin 
of musical proportions rather than the traditional canonist origin in string divisions (as was proposed 
inhis 7Tyaiti de Pamio1lie four years earlierD). 
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was Viewed Suspiciously in comparison to the measured empiricism of inductive rea- 
Soning drawn fom practice. (The French philosophes would contrast this as the es 
Le 595tBWe VerSsus the esbyjiESJStEMLC0EGIUNE.) 

Perhaps because music theory had been So emptied of its traditional prestige and 
content,then,itwas ripeto berehabilitated with newempirical sobriety. By reconceiv- 
ingtheoryasasystematic program ofpopular philosophyand pedagogy, Johann Georg 
Sulzer (172o-79) could appropriate the term in his ambitious encyclopedia of aesthet- 
ics, the 4LUGemette THeoxie dey Scottet KMste (1771-74). For Sulzer, theory was not SO 
much an abstracted foundation of a given science from which are deduced empirical 
axioms in geometric 包 shion as it was a general process of reasoning by which the 
empirical and metaphysical components ofa science Were Systematically itemized and 
coordinated (although it would not be until the end of the century that Kant com- 
pleted Sulzer?s great rescue project by rigorously working out the epistemological 
basis upon which valid theoretical reasoning may be conducted). Thus, in Sulzer?s 
program“theory”wWould necessarily encompass those"“practical”elements of taxon- 
omy and regulation necessary to the instruction of any art in addition to its more 
abstracted, normative Principles. But while Sulzer?s encyclopedia may have Sketched 
out what such a program of music might entail (in the various articles WTitten by 
Jopann Kirnbergerand his studentJ.A. P. Schulz), it was Johann Forkel (1749-1818)， 
the famed music lexicographer, historian, organist, and music director at the Univer- 
Sity of Gottingen, who first - in 1777 - proposed a systematic program of study he 
called “Theorie der Musik>” that seemed to 名 fll Sulzers plan.26 

Far 位 om restricting music theory to a rarefied science of interval calculations and 
tuning, Forkel redefines it as a broad pedagogical discipline of musical study “insofar 
asitis necessaryand useful to amateurs and connoisseurs.”Specifically, Forkel includes 
five parts within his program ofmusictheory: 1. Physics;2. Mathematics; 3. Grammar; 
4. Rhetoric; 5. Criticism. Parts 1 and 2, roughly speaking, cover the traditional specu- 
lative domain of7lUsica 友 eoyica,albeitupdated with new scientific knowledgeand lan- 
guages. Parts 3 and 4 cover the traditional regulative functions of USica 7actca and 
Poetics: Systems of scales, keys, harmony, and meter, as well as their application by 
composers in terms of phrasing, genre, and rhetoric. Finally, part 5 foretokens a nevw 
Concern that will play an increasingly important role in music-theoretical discussions: 
critical analysis. Here the theorist is concerned with such elusive qualities as the "inner 
character” of a musical work.27 Forkels program constitutes an eXtraordinary change 
in the meaning of music theory by radically expanding its domain in relation to prac- 
tical pedagogy and criticism. No longer was music theory a preliminary or metaphys- 
ical foundation to practice. On the contraryy it was practical pedagogy that Was nowW a 
Subset of theory. 


26 Forkel,“Uber die Theorie der Musik” (1777). 


27 Forkelbs program is discussed in more detail by Leslie Blasius in the present volume, Chapter 1, pp. 
39-40. 
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With theadvent ofthe nineteenth centuryand thefounding ofthe many music con- 
Servatories and schools throughout Europe that would institutionalize the training of 
thenextgenerations ofperformers,composers,and conductors,musictheoryfractured 
into anumber of competing disciplinary paradigms that elude easy Synthesis. On the 
onehand,thenutilitarian turn ofmusictheory evidenced in Forkelxs program was taken 
Up by a few nineteenth-century theorists in whose Works theory was colloquially 
understood as a general program of music pedagogy.、 Characteristic is Gottfried 
Webers comprehensive Kotbos 友 01Sjepye，the TETSUCR ezte7 geoyajetel THeo7ie der 
701setzpo0st (MainZz，1817-21)，Yet in its tendentious empiricism， Webers 
“Systematically Arranged Theory of Composition”hardly would be recognized as a 
theory of music in any sense by a writer such as Gaffurio - or even Mattheson for that 
matter.23Ontheotherhand,someauthors continuedtousethetermintheareaofmnusic 
in its more traditional sense ofspeculative foundations (e.g. Moritz Hauptmann in his 
treatise of pseudo-Hegelian musical dialectics, Die Naty dey 再 7MNONIR 2000 Met DMI 
7Neo7ie derWzs 庆 [Leipzig,1853]). Still other writers confated “theory”with the most 
rudimentary program of music pedagogy, as in the following pocket catechism pub- 
lished in America in 1876: Przbie7j3 THeoTy ofMzSic: Be1UG 0 Pactical Gde 加 heStkdy of 
THo7ogj-Bass 瑟 a7M1O0 MUSICQLCo1bos6oU QQ Fi (Cincinnati, 1876). 

Ifthere is one element that might tie many of these various configurations of nine- 
teenth-century“musictheory”together,itis thatauthors increasingly relied upon the 
study of musical works fom which they deduced - and ilustrated - their teachings. 
While selected examples of music analysis can be cited as far back as the Middle Ages， 
it was only in the nineteenth century thattheorists would regularly cite musical exam- 
ples in their texts, more often than not drawn from a rapidly coalescing canon of“clas- 
Sical”masterworks. The aim in most cases Was not - as With earlier theories - to look 
at individual works in order to derive normative patterns of compositional Practice; 
rather, analysis was employed to gain insight into and understanding of the individu- 
ating particulars ofthe artwork,theanalysis often being couched in the rhetoricof bio- 
logical organicism. For the most ardent Romanticists，in 人 fact，masterworks Were 
defined Precisely by their uniqueness, their status as SUblime creations of genius that 
wemightonly begin to comprehend -though never replicate- through profound and 
prolonged contemplation.29 (Thus then does the activity of music analysis cuUrl back 
and connect with the original Platonic occupation of the 怒 eo7os.) 

Bythebeginning ofthe twentieth century,a sharp reaction to music theoryasa ped- 
agogical discipline had set in. Partly in response to the grand theoretical projects of 


28 It is not Surprising that at least in German-speaking countries，MUWSiteoyie never caught on as a 
broad disciplinary appellation, being Superseded at the end of the nineteenth century by the program 
Of SyStejlQUSCpe MUSTWiSSe1SCUaE articulated by Guido Adler. And to this day，MzWSIAteoyie is mostly 
equated in Germany with practical skills in musicianship, found primarily in the music conservatories 
Or 瑟 ocpscpxlelt rather than the univerisities. 

29 Ian Bents MUWSiCUL US1s zi 态 e Niteteej 太 CeNt1D) (See p. xxiii) offers a valuable survey of some of 
this literature, with insightful commentary and lucid translations. 
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Scholars such as Hugo Riemann (who, ironically, never actually entitled any of his 
Works as theoretical)3? writers Such as Arnold Schoenberg would castigate the preten- 
Sions and conservatism of academic music theorists; indeed, the whole preface to the 
third edition ofSchoenberg?s own 万 aoONielepye (1921) opens with a blistering assault 
on the hidebound discipline of “Musiktheorie” and its stultified pedantry.3: Heinrich 
Schenkers own bp&tesyotyeswerethe“concert guides”ofmusical hermeneutics penned 
by the likes of Hermann Kretzschmar. Pointedly, Schenker entitled his own rehabili- 
tation project “New Musical Theories and Fantasies” in clear contradistinction to the 
impressionistic poetical readings of Kretzschmar and his company. 

Polemics aside, the twentieth century witnessed an Unprecedented explosion of 
music theory. Not Since the late fifteenth century was there Such a fermentation of 
theoretical thought in all its various guises: Specujlative，practical，and analytical. 
Certainly one explanation can be posited: the loss ofa common language ofharmonic 
tonality. In the case of Schoenberg, of course, this entailed the formulation of an 
entirely new compositional System of serialism“using twelve tones related to one 
another” that he believed was the natural and inevitable Successor of harmonic tonal- 
ity. For Heinrich Schenker, on the other hand, this entailed a defensive, almost reac- 
tionary music theory that sought to rescue and validate a waning tonal tradition of 
which he believed himself to be a guardian and expositor. The two theoretical para- 
digms that Schoenberg and Schenker bequeathed - those of compositional (prescrip- 
tive) serial theory and of analytical (descriptive) tonal theory, respectively - Proved to 
be two of the most resilient and resonant in the twentieth century. 

Another remarkable development of twentieth-century music theory was its broad 
professionalization as it became increasingly institutionalized within university Pro- 
grams. Like its medieval Precursor, the modern university，particularly in North 
America, has offered a congenial home to the dedicated music theorist. This profes- 
Sionalization of music theory may be credited to a number of factors. There was of 
COUrIse the growth of musicology itself as an academic discipline, in which the schol- 
arlystudyofmusicand musical documents (including those ofhistorical music theory) 
was cultivated. There was also a favorable intellectual climate, particularly at mid- 
Century, in which“positivistic”sciences Were widely cultivated, and music analysis 
was a beneficiary - or at least certain Styles of more “formalistic”analysis (of which 
Schenker”s, ironically became a prime example).3 Finally, there was a growing Sense 
thatthe practical subject matter ofmusic theory pedagogy (historically considered the 
domain of zstca 思 7Uctica as We have Seen) demanded specialists for its teaching. 


30 His very first publication, a series of articles which appeared in 1872 under the title “Musikalische 
Logik: Ein Beitrag ZUr Theorie der Musik,”is the exception that proves the point. 

31 Yet it is as ironic as it is indicative that the English translation of Schoenberg?s treatise published 
Sixty years later would bear a title that would surely have its author turning in his grave: 7Neo7) o 矿 
万 Q7IN1O1D)。 

32 For an insightful narrative of the intellectual origins of contemporary American music theory, See 
McCreless,“Rethinking Contemporary MusicTheory?” 
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Thus, by the 195gos, we find the first academic appointments of music theory in 
Several American music departments and thefoundation ofadvanced degree programs 
in music theory. (The Yale University Department of Music, under the leadership of 
Paul Hindemith, seems to have been the firstacademic institution to establish a music 
theory degree in the modern era.33) Significant, too,was the founding of several schol- 
arly journals devoted to music theory, including the 17oxjital ofAMzsic THeo 思 yy (1957) and 
Persbectaes of Nem WMSiC (1962). The former journal was associated appropriately 
enough with the Yale program, the latter with the music department at Princeton 
University， where a combined program of composition and theory was developed 
under the leadership of Milton Babbitt. Noteworthy, too, was the founding of the 
Society for Music Theory in 1977, the first scholarly society devoted to the discipline 
ofmnusictheory since Mizlers organization some twohundred yearsearlier. And while 
this professionalization of music theory was initially limited to North American Uni- 
versities, in more recent years it has become broadly international in scope, with new 
COUISses of study, degree programs, conferences, and publications devoted to music 
theory springing up around the world each year. 

Atthe opening ofthe twenty-first century, then, there seemas little doubt that music 
theory has once again frmly found its place in the scholarly study ofmusic. To be sure， 
there remain many of the Same disciplinary tensions we have Witnessed in previous 
centuries between practical and specujlative Strains of musical study, between descrip- 
tive and prescriptive methods ofinquiry. And music theory has continued to suffer its 
Share of criticisms in the wake ofthe general rise of postmodern malaise atthe close of 
the twentieth century. In particular, a number of musicologists have 人 faulted theorists 
for cleaving to a perceived modernist mentality innocent ofquestions concerning cul- 
tural or Social context. Certainly among music theorists themselves, there have been 
Spirited debates and Some anxious hand-wringing concerning the identity and 
methods ofmusic theory. Butas weenteranew millennium in the now two and ahalf 
millennia old discipline of music theory, a new Sense of confidence and energy Seemas 
to be animating the work of theorists. One of the most remarkable signs of this new 
vitalization is seen in the recentresurgence ofunabashed speculative theorizingamong 
a number of scholars. For instance, Under the general rubric of “neo-Riemannian> 
theory, a group oftheorists led by David Lewin, Richard Cohn, and John Clough have 
Soughtto extend imaginativelysome ideas drawn fom Hugo Riemann?s theory ofhar- 
monic functions using advanced tools of algebraic group theory.34 Their aim is not So 
much to deduce insight analytically from musical practice, or to regulate music peda- 


33 Ironically, Yale had established an endowed chair in the Theory of Music as early as 189o. (The first 
appointment was of Jakob Stoeckel, by then a senior music instructor at the Yale School of Music.) BuUt 
the real forescence of scholarly music theory came to Yale only with Hindemith>s arrival in 194o in the 
Dewly consitituted Department of Music (Forte,“Paul Hindemithys Contribution to Music Theory in 
the United States”p. 6). 

34 A_ useful introduction to the work of these theorists is provided in Richard Cohn?s essay， 
“Introduction to Neo-Riemannian Theory:A Survey and a Historical Perspective.? 
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gogically. Rather, they aim fora mosttraditional goal: to explore the universe oftonal 
Mbtejia in order to Understand its boundless properties and potential. This resuscita- 
tion ofthe seeminglydormanttradition ofspeculative harmonics constitutes a remark- 
able chapter in thelong history of music theory and suggests that the venerable study 
of 17s MMSiC4 as envisioned almost 1,go0o years ago by Boethius may yethave the capac- 
ity to animate the imagination of musicians. 


工 


Ihave offered this abbreviated - and obviously highly selective - Survey ofthe discipli- 
nary peregrinations ofmusictheoryas itvividly opensup one ofthe fundamental di 仁 - 
culties facing the presentvolume in defining its proper Subject matter. The problem is 
not Simply one of vicissitudes of ljabels and lexical taxonomies; rather, it goes to the 
fundamental ontological changes of meaning concerning MUWSica 友 eoxica. To return to 
Dahlhauss challenge raised at the beginning ofthis introduction, we can See how the 
writing ofa“history of music theory”poses any number offormidable paradoxes. To 
be at all meaningful, such a history would have to be both prospective and retrospec- 
tive; itwould need to look forward to the changes and ruptures of meaning that 怒 eo7ia 
Underwent from its earliest conceptions - its migration into the emerging fields of 
acoustics and analysis, for example - as well as look backwards and reconstruct an 
idealized discipline ofmusic theory containing topics that were not originally consid- 
ered to be part of its program ofstudy, such as the propaedeutic writings ofthe Middle 
Agesormany ofthe treatises ofmusical poeticsand performance from the Baroqueand 
Classical eras. Put simply, a comprehensive history of “mnusic theory”must include a 
prodigious quantity of topics and problems that were at differing times not properly 
considered to be part of it. 

Suchahistoryofmusictheoryis only conceivable,then,ifweabandon anyfixed defi- 
nition of theory and allow instead for a fexible network of meanings. Dahlhaus has 
proposed one way to do this by distinguishing various “traditions”of music theory.35 
For Daphlhaus,the“speculative”and“practical”tensions wehave justanalyzed consti- 
tute two discrete traditions of “theorizing”that need to be kept conceptually separ- 
ate, however entangled they may appear within any given text. The“speculative>” 
tradition he characterizes as the“ontological contemplation of tone Systems.”This 
would encompass,， then, not only the traditional programs of classical harmonics 
and canonics but much research in the areas of acoustics and tuning theory during 
the seventeenth and eighteenth centuries and tone psychology in the nineteenth and 
twentieth centuries. The second “practical”tradition is characterized by Dahlhaus as 
the regulation”and“coordination”of these tone Systems applied to compositional 


35 Dahlhaus, Goldz1Uge ezzer SSte0tR pp. 6-9. 
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practice. As a regulatory discipline, such music “theory>”seeks to draw from practice 
normative rules ofsyntax and models ofstructure, while at the same time disciplining 
that practice through pedagogical strictures. Here we would have an even more expan- 
Sive categoryofpedagogical writings crossing the centuriesand touching on justabout 
every parameter of music: counterpoint，harmony，rhythm，meter， melody form， 
genre, and style. Dahlhaus adds a third theoretical tradition to his outline, one that 
really only roseto prominence in the nineteenth century although it was foretokened， 
as We have Seen, by Forkel: music analysis. Here, the music analyst studies individual 
Imusical works not so much to derive normative Patterns of compositional practice, as 
to gain understanding ofthe individuating particulars of the artwork. 

Dahlhaus calls each ofthese theoretical traditions“paradigms”(borrowing from the 
historian of science Thomas Kuhn).36 It should be obvious from our brief historical 
Overview that the boundaries among these three traditions are porous. Many theories 
and theorists mix them dialectically in often quite intricate waySs. (For example, 让 
would hardly be an effortless task to disentangle those elements of Schenker;?s theory 
thatare regulative from those thatare analytic - letalone even Speculative.) Still, these 
three traditions can be useful heuristics in sorting out the diversity of theoretical 
“styles”we find throughout history. By thinking ofmusic theory less as epistemology 
than as a conceptual attitude, perhaps itis possible to map outa kind ofhistorical evo- 
lution ofmnusical thoughtwhile atthe sametimeaccounting for divergences and diver- 
Sity within this thought. 

It goes Without saying thatthe writing ofsuch a history entails potential pitfalls. We 
need only glance backwards at a few of the attempts to construct a history of music 
theory to see What some of these might be. Perhaps the first such attempt was by 
Francois Joseph Fetis (1784-1871),who published his BsgzUisse de Pistotye de Paj111ON12， 
CO1N5tdE1Ee CONIMLE 0 EECONNE SCiE1Ce JStEUU064gUe in 184o as a monograph to preface his 
但 mous treatise on harmony. (In 人 fact，the FEsqyxisse was Subsequently revised and 
included as the fourth and concluding section of Fektiss oft-reprinted TYyaztE de Pa 
MO01NiE.) In a desultory Survey of theoretical writings that begins in the Middle Ages， 
Fetis attempted to chronicle the evolution of harmonic thought culminating in his 
own formulation oftozalitE. Inspired by Hegelbs philosophy ofhistory, FEtis savw music 
theorists asvessels ofan emergingtonal consciousness scrolling across time,and he Was 
therefore not Slow to either praise or censure any given writer depending Upon how 
closelythe writer wasableto givevoiceto this tonal spirit.37 But clearly, FEtisys myopic 
teleology coupled with an almost pathological orientalist prejudice severely con- 
Stricted the value of his survey, one further marred by his notoriously sloppy scholar- 
Ship.38 


36 Dahlhaus,“Was heisst “Geschichte der Musiktheorie??”Pp. 29. 

37 Christensen,“Fetis and Emerging Tonal Consciousness. 

38 Asort of "follow up”history to Fetis?s that has received far less attention but is certainly valuable 
forits bibliographic expanse, is Chevaillier,“Les Thekories harmoniques.2” 
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Of far greater Scholarly value and breadth, although perhaps no less lacking in his- 
toricist audacity, is the Cescpicpte dey MUWSIRteovie first published in 1898 by Hugo 
Riemann (1849- 1919). Riemann was able to offer a far more detailed study than FEtis 
of historical music theory since the Middle Ages, drawing upon the fruits of the first 
generation of German musicology (to which he was himself an active contributoD). 
Broadening his survey to include problems of mensural theory, counterpoint, mode， 
tuning，acoustics，and what he termed (borrowing 位 om ForkeD)“musical logic:” 
Riemann produced a stunning historical synthesis of materials that can still be profit- 
ably- 半 cautiously - consulted by scholars today. Tellingly, Riemann?s work has been 
translated into English, and until the present volume, has constituted the only such 
history to be published in English. Still, like Fetisys, Riemann?s history is crippled by 
an almost fatal Whiggism, one in which past harmonic theories are measured by the 
extent to Which they are Seen as adumbrating Riemann?s own controversial View of 
harmonic functionality and dualism.39 And given the vast increase of musicological 
knowledge in the century since Riemann?s history was published, there is scarcely a 
paragraph in it that does not stand in need of some correction or qualification. 

As Inoted earlier, the twentieth century has seen impressive advances in the study 
of historical music theory. The editions of Gerbert and Coussemaker of the most 
important medieval theory treatises have been supplemented by vastly more accurate 
Scholarly editions.4e Virtually the entire surviving corpus of Greek musical writings is 
nowavailable in meticulously annotated translations (and accessible to any Scholar for 
comparisonand studythrough electronic databases).And importantmonographs now 
existthatshed light on the lives and works ofmany ofthe mostimportant music theo- 
Trists, including Rameau, Riemann, Schoenberg,and Schenker.41 

One recent Scholarly project related to historical music theory, however, does stand 
out from the rest and deserves Special mention here. Beginning in 1977, a group of 
German musicologists Under the leadership of Frieder Zaminer at the Berlin 
Staatliches Institut flir Musikforschung undertook to produce a new history of music 
theory that aimed to be as expansive in coverage as it was detailed in its treatment of 
Subject matter. Eventually to constitute fifteen volumes, the Berlin Cescpzcpte de7 
MsSIRteowie promises to offer the most scholarly surveyyet published on topics ofhis- 
torical music theory. (As ofthis date of writing,ten ofthe fifteen planned volumes have 
appeared in print; See the bibliography on ppP. Xxii-xxiii.) It can already be said that 
many of the lengthy chapters in this project - most of which are Substantial mono- 
graphs in themselves - are already classical sources to which all future scholars will 


39 Burnham,“Method and Motivation in Hugo Riemann?s History of Harmonic Theory.> 

4o See Huglo, “Bibliographie des Editions et Etudes relatives ia la thEorie mnusicale du Moyen Age 
(1972-1987)2 

41 A good starting point into this literature is the indispensable bibliography compiled by David 
Damschroderand David Russell Williams (CMzxsic THeomy 廊 ol Za112to 如 Scpetken,even though their work 
islimited-as itstitlewould suggest- roughlyto theorists active from thelate sixteenth to theearly twen- 
tieth century- 
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need to turn. Indeed, readers will fnd many references to these Studies in the present 
volume (and including this introduction). Butforall its indispensable scholarly value， 
the Zaminer project still can bean unwieldy- and notalways uniform - resource, With 
great fuctuation in coverage among the individual contributors. And for the reader 
lacking fuency in the German language, the work will obviously be of limited value. 

Itis to meetthe needs ofEnglish-speaking scholars,then,thatthe Cuil9e 万 is 如 7 
or Jeste7t WMSiC THeo1) Was conceived. We have set for ourselves two ambitious - and 
Dotalways consonant - goals. First, we Seek to provide a comprehensive, broad histor- 
ical survey of the vast and varied historical terrain of music theory we have outlined 
abovethat drawsupon the prodigious amount ofscholarly research produced over the 
past decades. Second, we Seek to do so in the most synthetic manner possible. IfI may 
Usearelevantanalogy: we aim for the expansive,observational overview of the 碎 eoyo0s， 
with theempirical sobriety and pragmatic e 伍 ciency of 加 xxzAzRe. 

To this end, thirty-two experts in the area of historical music theory were commis- 
Sioned to contribute to this project. Following Dahlhauss suggestion，we have 
imposed a tripartite conceptual division, comprising the speculative, regulatory and 
analytic traditions he has outlined.4: Within these three broad categories, readers will 
quickly see that we have employed a variety of historiographical approaches involving 
both diacronic (chronologically delimited) and synchronic (broadly thematic) 
approaches.Asa principal aim ofthis project was to provide English-speaking readers 
with a Practical research tool, we feltit necessaryto limit the size ofeach chapter. Each 
author was thus encouraged to come Up with an organizational Strategy by which the 
key issues of the chapter could be e 香 ciently treated, perhaps using only a few repre- 
Sentative topics or authors as nodal points around which others may be clustered or 
refracted. The CaMtb1iage 有 istomy of Tste7t WMSiC THeomy, it should be stressed, aims to 
be morearesource forscholars and students than asource itself. Toaid in this goal, we 
have been generous in our use of musical examples, graphs, tables, textual “windows” 
and other illustrative material. At the same time, multiple cross-citations have been 
provided to guide the reader to related discussions in other chapters, as well as to 
Underscore the thematic unity of the volume (these cross-references are indicated ip 
boldface type within the text and in the footnotes). Finally, each chapter is Provided 
with its own bibliographies ofimportant Primary and secondary Sources to which the 
readerwillbe guidedforfurtherinformation (Commonly cited sources areabbreviated， 
however, according to the list on PP. XXii-Xxiii). 

It should go without saying, although I will nonetheless do so here, that the result- 
ing thirty-one essays cannot possibly presume comprehensive coverage over Such a 
vast intellectual and creative domain. As replete as we have tried to make this volume， 
there will obviously be gapsand omissions. Most crucially, we decided earlyon thatthe 


42 Itisironicthatthe Gescpicpte derMzsiRtpeoyie project discussed above does notbetray much evidence 
of Dahlhauss conceptual organization, despite that the very essay in which he outlined his ideas served 
asakind ofprolegomenon ofthe whole project. 
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many distinguished non-Western traditions ofmusictheorizing could notbe given any 
reSsponsible coverage within the modest scope of the present project. But even within 
the Western domain, many authors,theoretical concepts,and national traditions must 
remain Unmentioned. At the same time, there has been some Unavoidable duplication 
in the treatment of certain prominent theorists. In particular, names like Aristoxenus， 
Zarlino, Rameau, Riemann, and Schenker will be frequently encountered in the chap- 
ters ofthis volume,their writings raked over frfomanumberofdifferent directions. Yet 
by this means， we hope precisely to indicate the complex - and interdependent - 
nature of the music-theoretical enterprise. Although we cannot promise exhaustive 
COverage ofour topics,we do modestlyhopethatwithin our thirty-one chapters, most 
of the major issues of Western music theory are mapped out, the Principal theoretical 
problems，personalities，and publications discussed,，and varying social functions， 
intellectual infuences, and historical contexts given due consideration. 


II 


To help the reader more e 伍 ciently navigate this volume, the following discussion is 
provided as an organizational orientation. We begin Part I with a triad of “meta-his- 
torical”essays that Set ouUt to explore some of the conceptual problems involved in 
deftining music theory from a historical perspective - most of which expand upon 
issues thathave been touched upon in this introduction. Thus, Leslie Blasius opens UP 
ourvolume appropriately enough by analyzing the ontological problem oforganizing 
and“mapping out?”the conceptual geographies ofmusic theory through anumber of 
case Studies. The tension between mnusic theory and practice that I have already 
Sounded as a Leitmotiv in this introduction receives 名 rther treatment in Robert 
Wason”s panoptic essay on“practical”mnusic theory pedagogy (Chapter 2). Finally， 
Nicholas Cook attempts to inventory and analyze many of the intricate epistemolog- 
ical claims made by music theorists over the ages, Some ofthem explicitly articulated， 
others only covertly so (Chapter 3). 

Under Part II,“Speculative Traditions 汪 We groUp together Seven essays Concerning 
those currents ofmusical thoughtthat may bea 伍 liated to theoriginal ontological con- 
Ception of7iWSica 友 eoxica discussed above. This includes, naturally, detailed considera- 
tion of Greek musical harmonics (Chapter 4 by Thomas Mathiesen) and its 
dissemination and reception in theearly MiddleAges (Chapterg byCalvin Bowen. But 
as Bower?s chapter makes clear, in the very earliest medieval writings the dialectical 
tension with musical practice comes to the fore. In a suggestive poetic image, Bower 
likens this tectonic collision of musical epistemologies to that of a voice-leading Sus- 
pension: the dissonant clash of7zxstzca 加 actcain theearlytenth centuryagainstthe sus- 
tained tone oftraditional speculative theory is Ultimately resolved in the course of the 
Middle Ages to the discipline we can call “music theory”This synthesis is made more 
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concrete in the following chapter by Jan Herlinger (Chapter 6). The medieval science 
of dividing the monochord -“canonics”- Seems obviously related to the quadrivial 
tradition of MUsica 友 eo7ica. Yet the ever-enlarging pitch gamnuts that resulted 位 om 
these divisions duringthethirteenth through fifteenth centuries,as well as their recon- 
fguration through tuning, were Ultimately motivated by changes of musical practice. 
Rudolf Rasch continues the unfolding story of tuning and temperament theory into 
the eighteenth century (Chapter 7) where we ftnd some ofthe most brilliant scientifitc 
minds ofthetime attempting to reconcile the musical preference for justly tuned con- 
Sonances with the practical needs of a tempered twelve-note keyboard gamnut. 

Ofmore secureaffliation to the tradition ofancient harmonics is the subject matter 
of Chapter 8 by Penelope Gouk, although itisatopicthatis notlikely to be 人 amiliar to 
mostmusicians today. During the period wenow call the "scientific revolution 交 span- 
ning the“long”seventeenth century, ancient cosmological harmonics provided an 
ordered - and quantitative - model of the universe that inspired scientists Such as 
Galileo, Kepler, and Newton in their own searches to discover the mathematical ljaws 
regulating the motions of the planets. Yet not all of the scientific work during this 
period can properly be ascribed to harmonics. In Chapter 9, co-authored by Burdette 
Green and David Butler, we are shown how many of the traditional problems of spec- 
ulative music theory - understanding the nature of sound, or evaluations of conso- 
nance and dissonance - were absorbed into the research paradigm of physical 
acoustics,eventually developing into the nineteenth-century field oftone Psychology. 
Finally, we have attempted to document the continued vigor -and perhaps even reju- 
venation - ofspeculative music theory by considering the role mathematics continued 
to play in much twentieth-century scholarship (Chapter lo by Catherine Nolan). 

Given the overwhelming importance practical pedagogy has historically enjoyed in 
the work of most music theorists, the tradition of “regulative”music theory covered 
in PartIII notsurprisingly comprises thebulk ofthis volume. In the opening chapters 
that will constitute Section IIIA, four authors will consider the problem of “tonal 
Space”as conceptualized by theorists at key historical moments. This has traditionally 
constituted one of the most important and challenging tasks of music theory. We w 记 
see in David E. Cohen?s contribution (Chapter 11) howtheverynotion ofa pitch space 
-andindeed,ofpitch itself- proved a di 但 cult ontological conundrum for Carolingian 
theorists, and the resultant struggle this entailed in their attempts to conceive, parse， 
and notate this space. For subsequent generations of theorists，challenges lay ip 
accommodating and articulating these concepts of tonal space in the light of ever- 
changing compositional ljanguages, whether that ofan elusive Renaissance modal tax- 
onomy (Chapter 12 by Cristle Collins Judd)，the emergence of a transposable 
major/minor key system in the seventeenth century (Chapter 13 by Gregory Barnetb)， 
or finally, a chromatic tonal Space in the nineteenth century in which new models of 
tranSspositional relations and dualist properties could be imaged (Chapter 14 by Henry 
Klumpenhouwer). 
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The propaedeuticdemands ofcompositional pedagogythatincreasinglyencroached 
Upon the domain of tstca 怒 eo7ica beginning in the Middle Ages constitutes the heart 
of the chapters in Section IIIB. Five case studies are Presented: medieval organum and 
discant Practice (Chapter 15 by Sarah FullemD，Renaissance contrapuntal pedagogy 
(Chapter 16 by Peter Schuberb, Species counterpoint as a compositional disciplinary 
matrix (Chapter 18 by Ian Benb, and systems of serial composition conceived early in 
the twentieth century (Chapter 19 by John Covach) accounting for four ofthem. In all 
of these chapters, a constant epistemological tension will again be observed in the the- 
Orists" attemptto beboth descriptive and prescriptive: to accountanalytically for some 
empirical component ofcompositional practice while at the same time regulating and 
codifying that very Practice through the systematization of prescriptive rules and 
heuristic taxonomies. Although the topic of Chapter 17 by Albert Cohen might seem 
Out of place here - itconcerns the improvisation guidelines offered to instrumentalists 
in many Baroque music treatises - it too constitutes a theory of “compositional> 
Poetics. 

The three chapters of Section IIIC concern another important parameter of musical 
practice that is historically entangled with music theory: musical time. Here, perhaps 
more than in any other topic, we see how porous the borders can be between theory 
and practice, for many of the developments and advances of composers in exploring 
the temporal parameters of music are directly contingent Upon music theory for con- 
ceptual clarification, notation, and pedagogy. Whether we consider problems of med- 
ieval mensural notation (Chapter 2o by Anna Maria Busse Berger, classical metrical 
theories (Chapter 21 by William Caplin), or twentieth-century concepts of time and 
rhythm (Chapter22 byJustin London),theories ofrhythm and meter have always con- 
Stituted real metaphysical challenges; implicit behind the many“practical”problemas 
ofnotating rhythm and meterlurk intractable philosophical issues aboutthe ontology 
and phenomenology ofmusical temporality. 

Section IIID, which we have cautiously called “tonality>”marks another precarious 
slippage in theory?”s epistemology from the empirical to the metaphysical. Tonality, as 
Brian Hyer shows us in Chapter 23,is one ofthe mostelusive conceptual categories of 
mnusic theory, burdened with weighty rhetorical, ideological, and historiographical 
baggage. Yetitalso seems to bean indispensable concept.The subsequent three chap- 
ters offer more famed case studies of this concept as represented through the har- 
monic theories of arguably its three most infuential advocates: Rameau (Chapter 24 
by Joel LestenD, Riemann (Chapter 25 by David W. Bernstein), and Schenker (Chapter 
26 by William Drabkin). While numerous other theorists are considered in each of 
these chapters, the triumvirate of Rameau, Riemann, and Schenker certainly consti- 
tutes the three most important thinkers grappling with the problem oftonality: their 
Systems ofthe fundamental bass, harmonic fanctionality, and the Usatz offer three of 
the most compelling theories ever conceived for modeling this tonality. 

AsIhavealready mentioned,the rationale for groupingall ofthe chapters in PartIII 
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together is that, in the broadest sense,each chapter deals with some problem of“prac- 
tical” theory. Each considers pedagogical formulations that result from an inductive 
process whereby empirical observations of musical practice become the starting point 
for generalized descriptions and compositional regulations. The fourth and final part 
of this volume contains five essays that instead remain within the general paradigm of 
“music analysis”whereby the theorists concern is upon the individual Structure or 
exXperience of a piece of music. (Nicholas Cook has called this“performative”music 
theory: see Chapter 3, pp. 91-99.) Again, it cannot be emphasized enough that this 
Stands in a dialectical relation with the regulatory traditions dealt with in Part III. 
Nonetheless, in Section IVA, we are provided with three chapters that attempt to 
exXplore historically significant paradigms of musical analysis as independent tradi- 
tions. In whatis arguablytheearliestsuch tradition ofanalysis, Patrick McCreless con- 
Siders in Chapter 27 the use of rhetoric through the seventeenth and eighteenth 
centuries as an analytic taxonomy for musical structure and compositional procesS. In 
Chapter 28, Scott Burnham turns to the nineteenth-century topic of Fozmytexjepye and 
considers the prototypical construct of “sonata form>” as a Synecdoche to the broader 
problem of inferring and ossifying formal models of musical structure. The isolation 
and comparison ofmotives,which constitute such a significant aspect ofmostanalytic 
methods,is explored by Jonathan Dunsby in Chapter 29 from three completely differ- 
ing models relying Upon contrasting intellectual Sources: Schoenberg?s theory of 
developing variation and its roots in Goethean organicism, Structural semiotics and its 
derivation from generative linguistics, and pitch-class Set theory and its intersections 
with mathematical group theory. 

We have included the last two chapters on music psychology of Section IVB under 
the general rubric of “analytic” theories, in that the kinds ofquestions asked there are 
those that often relate to the experience ofsome musical piece, not unjlike that ofana- 
lytical theory. That is, both the music analyst and music psychologist can be seen as 
coOncerned with the empirical musical work and its reception - in the latter case by a 
Sentient，cognitive being. Concern with the psychological effects of music, as Lee 
Rothfarb shows in Chapter 3o, goes back a long wayi Since antiquity, musicians have 
relied upon an asSortment of“energeticist”metaphors to describe the musical experi- 
ence.Itwas onlyattheturn ofthe twentieth centuryythough,thatitbecame the central 
concern ofa remarkable group ofGerman-speaking theorists.And itwas notuntil ljater 
in the twentieth century, as Robert Gjerdingen shows us in Chapter 31, that System- 
atic theories of musical cognition were first worked out by which the phenomenolog- 
ical experience of music could be more empirically analyzed. 


TV 


Given the diversity of approaches taken by the authors in this volume, the atten- 
tive reader will note Some mild dissonances between chapters. Assessments of the 
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importance of certain theorists and their legacy are not always uniformj interpreta- 
tions ofmany theoretical conceptsvaryslightly from chapter to chapter.Theeditor has 
feltitincumbentupon himselfnotto intercede in all cases and attempt to resolve such 
discrepancies. Rather, all authors have been encouraged to find their own vantage 
Point，to express their own opinions without polemic. In every case，wWe have 
attempted to verify 包 cts when we can. But ultimately, the Stories that unfold over the 
following pages are ones told by many voices. 

If there is one unifying theme to the Stories that emerge 人 fom all these chapters， 
perhaps,it is in the perplexing and never-ending dilemmas music theory engenders: a 
disciplinethatseemstostandapartfom practiceyetisinextricablytied tothatpractice; 
a discipline that claims to transcend history yet is through and through historical. 
Ultimately,Ipelieve,noneofthesetensionscanbe-orshouldbe-resolved.Rathereach 
canbeseenashelpingto providetheenergyand impetus ofthe music-theoretical enterT- 
prise. Fortheoryisnotjustasetofobservational tools; thesetoolsalsotell ussomething 
aboutthose who usethem. Ifwerecall thatthe Latin root of“theory” - secxlMt -also 
means“mirror”we can begin to understand how historical music theories act as a 
mirrorofpastmusical intellectual cultures,ones in which thetheoristtoo is reflected as 
anobserver. Fortheveryactofrefection mustnecessarilyputtheinterlocutorin arecur- 
Sive relation with theobjectunder scrutiny.Thereis ultimatelyno transcendental point 
of observation, given that such reflection must always take place ata given position in 
cultureand in time.Atrue theory ofmusic, then, reflects in both directions,telling us 
as much aboutthe individual theorist as it does about the musical problem under con- 
Sideration.Atthesametime,weashistoriansenterintothisoptical nexus,with ourown 
refectionsupon the pastshining back in our own faces,revealing something aboutouTr 
own position in this jabyrinth ofhistorical hermeneutics. 

This refexivity of music theory wasalready understood in the eighteenth century by 
an insightful - though today jlittle-known - music pedagogue named Johann Kessel 
(c. 1766-1823). Inspired by the historicist theories of his contemporary Johann 
Gottfried Herder, Kessel recognized that the evolution of music theory - like musical 
artitself- could offerarevealing windowtoourunderstanding ofpastmusical cultures: 


Since music itself is always changing and will continue to change, so must from time to 
time nevw theories of composition be developed that can explain and justify these new 
changes ... Whoever wishes to penetrate the Spirit ofan entire nation and an age or the 
history of mankind should perhaps give attention to musical artworks and their theo- 
ries in order to gain deeper understanding . . . 43 


The shifting configurations of music theory over the centuries, then, far from under- 
mining any epistemic claims to transcendence or logical coherence, in fact endow the 
discipline with cultural vitality and relevance. The differing questions posed as well as 
the differing tools and languages used to answer these questions constitute windows 
through which the historian may look and glimpse a view of past musical cultures， 


43 Kessel, Ujtteyicpt ZL Geze1UUOaSSe ZNL Geb1QUCpe i7 Leyey200d Lemtetde, Preface. 
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therebyallowing us to see what problems ofmusic theory were considered most press- 
ing to solve,whattopics ofpedagogy the most critical for students to master. In short， 
a theory text may be itself a sbecxlii of intellectual and spiritual values as we observe 
the struggle oftheorists to answer anew theage-old question ofthe scholastics:“Quid 
Sit muUsica2 ”44 


Grau, teurer Freund, istalle Theorie， 
grin des Lebens goldener Baum . . . 


“Grey dear friend,is all theory”- Goethe”s Mephisto famously warns Faust. And from 
the perspective ofthe author ofthe Fzyrpgexzjepye,the systematic theorizing ofNewton2?s 
mechanical universe might have indeed seemed dishearteningly monochromatic in 
comparison to the living colors of the“golden tree of life.”Yet theories of music， 
whetherlyinglowtotheempirical ground,or soaringhigh into the rarefied air ofspec- 
ulation and abstraction have nonetheless always possessed the capacity to instructand 
inspire. Far 人 fom fnding theory only an etiolating agent ofimpoverishment,countless 
generations of musicians have on the contrary found the intellectual contemplation of 
music to be enriching and ennobling, one that endows the musical experience With 
increased pleasure and profounder meaning. 

It has been a crooked journey since Pythagoras first stumbled into the blacksmith?s 
forge and contemplated the numerical ratios that underlay the harmonious sounds he 
had heard. But as long as we continue to contemplate that delightful phenomenon 
which so enchants ouUr ears, engages OU minds, agitates OU emotions, and lifts ouUT 
Souls, there will always be those who pursue the intellectual quest. They will wish to 
engage in that ethical speculation of music, to assume the venerable and honorable 
Occupation that is the true 怒 eoyos of music. 


44 Ihave elaborated this hermeneutic thesis further in my essay“Music Theory and its Histories. 
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Every musical culture possesses its own representation of what constitutes its music 
theory, amap”ofthe domains ofinquiry or precept and the relations between these 
domains,thus providing a degree ofcompletenessand coherence to the discipline.The 
works of some theorists contain explicit and comprehensive mappings: this is partic- 
Ularly the case in music theory of the sixteenth and early seventeenth centuries. Yet 
therealsoareimplicitmappings ofmusic theory,which are to Some degree recoverable 
by the historian. Often, the appearance of new theoretical constructs is symptomatic 
ofan underlying remapping ofthe realm oftheory. Particularly after the middle of the 
Seventeenth century explicit mappings of theory come to have a metatheoretical and 
disciplinary function, often seeming to be attempts to Stabilize a discourse perceived 
as being on the verge of 人 fagmentation.: For the purposes of this exposition, we WwW 记 
distinguish three broad historical cartographies，the first governing music theory 
through the sixteenth century, the second governing seventeenth- and eighteenth- 
century theory, and the last governing theory after the turn of the nineteenth century. 


Architectures and harmonizations 


The most basic representation of music theory is the scpeMii an attempt to analyze OF 
Systematize a body of knowledge through its division into idealized categories. As 
Such, it is akin to classification, With the distinction that the latter pertains to auton- 
omous data (harmonies, pieces, styles, etc.). A simple phenomenal schema of music 
might hypothetically distinguish the attributes of pitch and temporality, and indeed， 
theoretical schemas often do involve such binary discriminations. Except as a peda- 
gogical or philosophical device, however, no Schema which attempts to accommodate 
the complexity of musical events or practices can ever be so simple. Thus, in addition 
to phenomenal schemas, there are Schemas of function and of form, the first distin- 
guishing, for example, between theoretical”and “practical”discourses OF between 


1 Given that much ofcurrent intellectual history has focused on the notion of the reorderings of disci- 
plines and the often sudden birth of new domains ofinquiry, the idea of intellectual maps has taken on 
anewimportance.This is particularlythe casein thework ofMichel Foucault,whose ideas are ofimpor- 
tance to the latter part ofthis chapter. See Foucault, THe O7der ofTN111G5. 


2 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


28 LESLIE BLASIUS 


Theoretical Practical 


RS an 


Natural Technical Composition Performance 


人 


natural arithmetic ”harmonics rhythmics metrics melic rhythmic poetic instrumental  odic theatrical 


Figure 1.1 Architecture of music theory in Aristides Quintilianus, ON WMzS1C 


theorizations ofsacred and secular musics,the second,for example, between theoriza- 
tions of composition and reception,， Or between constitutions of “ideal”and“phe- 
nomenal”mnusics. So while a schema has the virtue of enforcing comprehensiveness 
and coherence, it also tends to be multiplicative, imposing upon differing musical 
domains conceptual architectures which are to a high degree arbitrary and often 
dependent on extrinsic justification . 

The schematization of music theory in the Western traditions comes into being as a 
natural extension ofAristotelian systematics. The firstsubstantive iftincompletely sur- 
viving body of music theory, that of Aristoxenus of Tarentum (c. 375/36o BCE), pre- 
Sents itselfasa comprehensive rationalization ofmusictheory.> It partitions music into 
three domains (pitch，rhythmics，and melodics) and grounds the study of these 
domains phenomenally in the observation of musical practice， In doing this， 
Aristoxenus reifies the empirical phenomenon of sounding music over the disparate 
discourses of Pythagorean speculation and traditional metrics respectively, and thus 
creates an autonomous music theory Subordinated only to a general systematics (See 
also Chapter 4, pp. 120-29). 

A more complete, complex, and elegant architecture of music theory is only to be 
found much later in Aristides Quintilianus”s three-volume O7 WMSiC (early fourth 
Century CE).3 Within this ambitious and comprehensive text, Aristides presents a rel- 
atively Straightforward mapping oftopics (Figure 1.1). 

Asis easily seen, Aristides conception is multidimensional, superimposing schemas 
of feature, function, and form. What is most interesting is the function of this struc- 
ture within the treatise. Aristides does not use it as an agenda, exhausting each of the 
domains and subdomains in turn. Indeed, it serves as a foil against which develops a 
SOphisticated middle-Platonic argument. It is not presented until after an extended 
proem, and after music is tellingly defined as“the knowledge of things seemly in 
bodies and motions.”The firstvolume transits between the technical domain oftheory 
and the domain of composition. Harmonics, rhythm, and meter are commensurably 
developed in terms of systems of seven categories: the study of harmonics defines the 
COnstructs of note, interval, scale, genus, topos, modulation, and melic composition; 


2 See Barker, GTeeR MUSICAL Titi9S, vol IT PP. 119-25. Also see Mathiesen, 4jo1os Ze, pp. 321-22. 
3 Aristides Quintilianus, O7z MUWSLC. 
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the study of rhythmics likewise defines seven constructs beginning with the cp7oxzzs 
思 rotlsand closing with compositional considerations;and the study ofmeter does like- 
wise beginning with the definition ofthe phoneme. The second volume returns to this 
material from a different perspective，drawing in the expressive Or performative 
domain of the Practical, dealing first with the ethical dimension of music, then devel- 
oping a theory of the affective correlates of the various theoretical constructs of the 
firstvolume,and fnally addressing instruments, their Power over the soul, the notion 
of musical sympathies, and the sympathies of the natural world. The third volume 
draws in the natural portion ofthe theoretical, speaking ofnumber, Proportion, con- 
Sonance, and the numerical correlations between mnusical constructs and the natural 
world. 

Little music theory for the next thousand years approaches this sort of sophistica- 
tion. Indeed, the Platonic bifurcation between ideal and mundane music which ani- 
mates Aristides Quintilianus tends in late-Hellenistic and Christian Writers to 
discourageanyambitious remapping oftheory,and gives riseonlytoasimpleschemat- 
ics (Boethiusys division of music into the celestial, the human, and the instrumental 
being the principal example).4 None the less, by the early Middle Ages, two Simple 
Schemas of great import become well established: the division of theory between the 
pragmatics of the cantorial school and the speculations of the university and the divi- 
sion ofmnusical composition into monophony and polyphony -Mstica jaN4and NSiCU 
JENSUNJQOILS.5 

With the pragmatic nominalism of the fourteenth century, however, Several fresh 

and Sophisticated architectures of music are conceived. For example，Marchetto of 
Padua, in the Zzxciaa1tzzMt (1309-18) constructs a mapping little indebted to its prede- 
CeSSors (Figure 1.2). Marchetto makes use of the mechanics of Aristotelian Systemat- 
ics, speaking of genus and Species, yet in a radically different manner than that of the 
earjlier Systematists. Within the genus of music, or modulated sound, the Species of 
the pa7MtoNic is defined by the sounds ofmen and ofanimals (Specifically sounds which 
are articulate and notatable), the o794NiC by the sounds produced by the movement of 
air through instruments, and the 7jthMic by instrumental sounds which are not the 
product of moving air. This schema is then Superimposed on one distinguishing 
Unmeasured and measured musics (the latter to be covered in his Pomze7iWU1NN). Likewise， 
the genus of performed music moves through the same Species, and Superimposes on 
this the three subspecies ofthe diatonic, chromatic, and enharmonic, a schema which 
gives rise to Marchettoys famous division ofthe tone into five parts (See Chapter 6, pp. 
186-87). 
4 In part, the inability to construct larger Schemas may Stem 位 om the 包 ct that early medieval theoret- 
ical writing is in truth an unstable collection of different discursive genres. See Gushee, “Questions of 
Genre in Medieval Treatises on Music,”pp. 365-433. For further discussion of Boethius, see Chapter 5， 
pp. 141-47. 


5 The division between cantorial and speculative music theory is discussed in Chapter 5,p.152. Forthe 
distinction between MUStCU U0N0 and MUSICU MENSUGOiLiS, See Chapter 12, p. 485. 
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Figure 1.2 Architecture ofmusic theory in Marchetto of Padua, ZUczda7H 
(13o9-18) 


What is most striking about this architecture is its reliance on exclusively phenom- 
enal criteria,a consistency characteristicofthe scholasticism ofthe fourteenth century. 
What is also striking, though, is the way in which this consistency makes visible the 
limitations ofthe schema. Music theory is by nature and necessity a conservative dis- 
cipline. It seems the destiny of any theoretical construct to become fixed as a topic: 
even When Aristoxenus or Aristides Quintilianus conceive their projects in terms of a 
Systematics, their procedure is more often than not a way of rationalizing inherited 
topics.The bestcompilations ofmusictheory in the fourteenth and fifteenth centuries 
-Marchetto, Jacques of Liege, Tinctoris - reconceive the architecture ofmusic theory 
in fresh ways. Yet their modes of organization Seem to become overwhelmed by the 
diversity of topics covered: remnants of Hellenic theory, Boethian canonics, mono- 
phonic modal classification, Guidonian hexachord theory, discant and contrapunctus 
Practice, rhythmic notation and mensural theory, and even organology. Thus, in the 
Works of the sixteenth century, where the received schemas are for the most part veS- 
tigial, where an important part of the theoretical effort involves the recuperation of 
Hellenic texts and doctrines, and where a reborn Platonism displaces the scholastic 
Systematics of the fourteenth and fifteenth centuries，a _ different conception of 
mapping comes into being. 

In the simplestofterms,thetask ofmapping in the sixteenth century is reconceived 
as Synthetic ratherthan analytical.The organization ofdiverse topics is no longera pre- 
liminary to theorizing but rather a mode of theorizing in itself. Thus，sixteenth- 
Century theory can see itself ideally as exhaustive, with all knowledge of music (even 
with the traditional schemas of music) having some - and often multiple - Places 
within the whole. It aspires to almost an organic unity in which seemingly disparate 
parts both give evidence of and gain resonance from,auniversally transcendent order. 
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Anearly manifestation ofthis remapping is seen in the music theory ofthe Milanese 
choirmaster Franchino Gaffurio (1451-1522). His three major works,， the THeoxica 
MMSiCe (148o,revised 1492),the PJacticaMUSiCe (1496),and De paj11ONQ NUNSICO7UNL St2- 
MENtO7N1l 0b0Us (1518, although probably written around 1goo), were intended to form 
a whole, this intention being signaled by a series of internal citations, and also iconi- 
cally by the reprinting ofthe 他 ontispiece of the THpeoxica MUsice at the close of De pa7- 
MLONLQ (See Plate 1.1). 

The contents ofthe three treatises may be Summarized as follows: 


THeo7ica MUNSiCe 

I. Thetraditional schemas of music 

II，The mathematical foundations of proportion 

III. The doctrine of proportion 

IV，The derivation of musical interval from proportion 

V， The generation of the tetrachords and the different Species of imperfect conso- 
nance 


P1actCQ MINS1CB 

I. The species of perfect consonances and their determinations ofthe eight modes 
II，The terminology and mechanics of mensural music 

III. The elements of counterpoint 

IV， Additional material on the mathematics of proportion 


De pa71tO1Nit 

IJInterval 

II，The species of tetrachord, their mutations and retunings 
III. Species of interval division 

IV，Modeand the correlation of music with the universal order 


Two features ofthis compilation bear remarking. First, as indicated by the titles of 
the initial two treatises, Gaffurio holds to the traditional distinction between theory 
and practice, which is to say, between MUWSiCUs and cajto7. This schematic division ofthe 
practical from the properly theoretical stands as perhapsthe strongestheritageofmed- 
ieval theory: indeed,its recalcitrance maybe seen as the major disability offourteenth- 
and fifteenth-century theory. Gaffurio,however, dissolves this distinction in a striking 
fashion in the lasttreatise. Whereas the THpeo7ica MUWSiCe coOnstitutes the mostambitious 
attemptamong any musical humanist of the Italian Renaissance to subsume and syn- 
thesize Boethian harmonics and its few Hellenistic predecessors known to Gaffurio， 
the Pyactica MUSiCe makes extensive and almostexclusive reference to issues of contem- 
porary composition. De pa7Miotia, however, benefiting 位 om access to the writings of 
Aristoxenus, Aristides Quintilianus, and most importantly Claudius Ptolemy, locates 
a new discursive ground. Moving beyond the medieval orthodoxies of Pythagorean 
Proportions, it reorients the doctrine of modes and the concomitant notion of pitch 
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Plate 1.1 Frontispiece to Franchino Gaffurio, THpeoxica UstCe (1492) 
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Space,and in doing so creates a new theoretical topic- temperament- Which mediates 
or harmonizes the musical constructions ofancients and moderns,and, perhaps more 
importantly, musical practice and musical theory. 

The second feature worth remarking is a formal conceit of Gaffurio. Each ofthe five 
books of the 7Heowica Msice contains eight chapters, each of the four books of the 
Pactica Msice fifteen, while the four books of De pa7loNiQ MUWNSICO7UNL ZSt2MLENEO7ON 
ob contain,respectively,an introduction and twenty-three chapters (i.e.,twenty-four 
Sections), forty chapters, twelve chapters, and twenty chapters. The regularity of the 
divisions make possible an explicit analogy with contemporary cartography. In the 
later fifteenth century, consequentto the recirculation ofthe same Claudius Ptolemy?s 
Ceoq1abjj, with its system of meridians and parallels and its exposition of the mathe- 
matics ofconicand circular projections,a new cartography is born,whose culmination 
arrives in Mercators famous global projection of 1567. While eschewing the simple 
grouping of physical features characteristic of earlier maps, this cartography har- 
monizes Such features as compass headings and distance in terms of a Suprasensible 
order. The curious divisions of Gaffurioys trilogy might be seen to perform the same 
function. The relations holding between these three treatises are of a different Sub- 
Stance than the schematic or architectural relations of earlier theorists: the projection 
of proportions in the Structure ofthe treatises creates an abstractand Synthetic discur- 
Sive Space, one different from the argumentative and analytical space of genus and 
Species. Gaffurioys disposition oftopics signals a resonance between domains,a SUPTIa- 
Sensible order of knowledge,a harmonization. 

Thus, we might conceive of the music theory of the sixteenth century as involving 
the harmonization of the musical discourse in both sensible and Suprasensible 
domains.7 In the former the newprojectofmusictheory revolves around the construc- 
tion ofan unbounded and homogeneous pitch space to replace the schematized note- 
collection ofthe medieval treatise (notably in Ramis de Pareia?s WMzSiCa 思 7Uctca [1482]， 
wherein the sixth is displaced as the modular interval by the octave and the octave is 
divided into twelve semitones，dissolving the distinction between Yexa and jc 如 
pitches; and in Vicentino?s ZNttica MUSICU Yiaotta QUa Modemta 力 U 引 ca [1555], wherein 
thethree classical genera are Systematized within asingle temperamentb.This harmon- 
ization of pitch space has ramifications in the pragmatics of composition (notably in 
Aaron2s TYyUttat 如 delaMNatya etcogN 让 01e 看 纪 启 9 芭 oUidicapt 如 ja 加 [1525],wherein 
the modal system is extended to govern polyphony; in the same author?s 70ScNello 访 
MMSiCU [1923], wherein the successive composition of musical lines gives way to the 
notion of simultaneous composition; and in Zarlino?s Ze 1titttioNi AUa7NONICAe [1556]， 


6 Seethe Introduction to Clement Miller?s translation of De 如 CANONi0。 

7 Most of the authors and topics raised in this paragraph will be found discussed in greater detail in 
Chapters 7, 12,and 15. See also,however, Lowinsky,“The Conceptof Physical and Musical Space in the 
Renaissance” and Walker, Stxdies 2 MUWSICUL Scie1ce 态 如 e LUCt ReNa0i5S01Ce2. 
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wherein counterpointis redefined as the phenomenal whole ofa musical passage rather 
than as the simple placement ofnote against note). Yetalso,itis authorized by its sym- 
pathy with the domain ofthe suprasensible. Gaffurio?s De pa71oNia closes with the res- 
onances ofmusical systems with thevirtues,the senses,and the cosmological structure 
of the world, resonances reflected in the Structure and disposition of his treatises. 
Hence, the great Synthetic project of music theory is equally dependent on the sanc- 
tion of neo-Platonic idealism. 

Moreover, given that as in cartography any harmonization is a privileging of one 
possible“projection”theoretical topics gain a new plasticity. While most Sixteenth- 
Century treatises offer some acknowledgement of the traditional schemas of music， 
their subsequent ordering and distribution of topics is characteristically unique, and 
hence important. (This concern with ordering is often signaled by the rhetorical adop- 
tion of the Mos geo1etjicls, the practice of presenting material under the rubrics of 
theorems and propositions.) Gioseffo Zarlino?s Ze 25titottiopi pa7ONCpe (1556) divides 
elegantly into four books,the firstdealing with proportion,the second with the math- 
ematics of consonance,the third with composition,and the fourth with mode. Nicola 
Vicentino?s ZNtCcU MMSiCU Jidotta aa Modezpa 困 U 好 ca (1555) disposes quickly of the 
traditional “theoretical” topics before moving through five lengthy books on“practi- 
cal”topics, the first introducing melodic intervals through the three genera, the 
Second extending this introduction to their determination of vertical sonorities, the 
third projecting the diatonic modal system on the other genera, the fourth giving the 
rules of counterpoint in the different genera, and the fifth presenting the comprehen- 
Sive keyboard ofthe ctcepal0. Lodovico Zacconis Pratca 性 MMSiC4 (1592/1622) 全 11s 
into two parts,the four books ofthe firstvolume covering respectively the knowledge 
of notation and embellishment necessary to the singer, problems ofrhythm, problems 
of proportion, and the theory of mode and register, and the four books of the second 
volume elaborating the practice of improvised counterpoint. Zarlino, Vicentino, and 
Zacconi necessarily have much material in common. Yet each approaches the topics of 
music theory from a different vantage point, each harmonizes music theory according 
to a different projection Or perspective. 


Taxonomies and mechanics 


One ofthe mostvivid illustrations ofan implicit remapping of music theory is gained 
by comparing two slightly later treatises, the 07MNON1E 101 思 21Selle (1636-37) of the 
French savant Marin Mersenne and the MUWSWGiQ 20t 思 e1Salis (165o) of the Jesuit 
Athanasius Kircher. They cover much of the same material (with Kircher drawing at 
times on Mersenne) yet Suppose two very different mappings of the musical terrain. 
Kircher presents an extreme version of the previous century?s harmonization, and 
Mersenne anticipates the new science of the eighteenth century. 
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Kirchers compendium unfolds through two great divisions of respectively seven 
and three books: 


I The nature ofsound and voice 

II _ The music (both ancient and modern) ofthe Hebrews and Greeks 

III The basic mathematics of harmony 

IV_ The divisions ofthe monochord 

V ， Theelements ofcomposition 

VI “Mnusical instruments 

VII Style (both ancient and modern), affect, and the relations of poetry and music 


VIII Combinatorics and is application to the composition of music 

IX The magic ofconsonance and dissonance 

又 The correspondence of USica MU40Na to the harmonies of nature, the spirits， 
and the universe 


Whilethe succession oftopicsas given in thistablehasa certain logic,aclosereading 
of the MsW1gi4 reveals more. The first book closes with a series of short essays on the 
Sounds produced byanimals,birds,and insects. In particular, these essays focus on the 
treatments ofthese Subjects in classical myth - which itselfleads gently into 天 ircher?s 
account ofancient music in the second book.This sort ofthematic contiguity governs 
the progression between each ofthe books. Yetatamorelocal level it can take on a Star- 
tling form. In the latter portion of the ninth book, a discussion of prodigious sounds 
(great bells, the trumpets at the walls of Jericho) and the miracles attributed to them 
leadstoadiscussion ofecho and architectural acoustics,which leads in turn to the con- 
Struction ofmechanical instruments,which then leads toa discussion ofmusical codes. 
Most interesting is the contiguity of these subjects: prodigious sounds often do their 
miraculous work at a distance, when the source of the sound is unknowni echo like- 
wiseisa sound without bodily source, one whose ghostly presence can be conjured by 
the right architectural construction; mechanical instruments are a Source of music 
without obvious human presence; and finally, in so far as echo has often been taken for 
the voices of spirits, and Spirits are known to communicate over distances without 
Sound, musical cryptography constitutes a mundane analogy to this ghostly commnu- 
nication.Theharmonization ofmusical topics is taken to an extreme: the theorist, sen- 
Sitive to the subtlest of resonances, Uncovers long chains of similitudes which link 
topic to topic, any of which can recur at various places in various chains. (The subject 
of mode makes five separate appearances in the Myxsz0I9i4.) The task of the theorist is 
Slowly to Uncover the relations between musical 人 acts, to gradually expand the har- 
monization ofmusical discoursebybringing even the mostremote evidence into some 
Sort of projection: thus the theoretical treatise cannot but culminate in the exposition 
of the contiguities of music, of number, of astronomy, of angels - contiguities Strik- 
ingly illustrated in the frontispiece to the WMSWU1Gi4 (See Plate 1.2). 
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Frontispiece to Athanasius Kircher, WMzs21GiQ 2012Ve17SQ5 (1650) 
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Mersenne?s treatise is suggestively different in argumentand organization. Its nine- 
teen books group as follows: 


I-V The physics ofsound,the mechanics ofmotion,and the physiology ofthe 
Voice 
VI-XI The nature ofsong,the doctrines oftheory,the mechanics ofcomposition 


and performance 
XII-XVIII The physics and construction ofall manner of instruments 
XIX Arguments for a universal harmony 


What is absent in Mersenne is the obsession with similitudes, with the associative 
links characterizing Kircher. What is striking is an obsession with the mechanics of 
motion (harkingback to Aristides Quintilianus”s definition ofmusicas“whatis seemly 
in bodies and motions”>),and beyond, an obsession with phenomena. Still to be found 
are legendary reports and anecdotes, yet of more interest to Mersenne is the accumu- 
lation of detail: the sounds of different alloys in varying environments, the construc- 
tion oforgan pipes,multiple systems oftemperament. In both activities (the return to 
mechanics and the collection offacts) the task ofthe theorist is not the harmonization 
of given topics but rather the generation ofnew knowledge. In discarding the associa- 
tive links and similitudes which govern Kircher?s world, a nevw order takes shape, one 
which organizes itself not simply to distribute knowledge or harmonize theoretical 
topics, but to open out knowledge so that its gaps become visible. To again dravw an 
analogy to cartography, this opening out reflects the sort of map which comes to the 
fore in the seventeenth and eighteenth centuries - the military or topographic map - 
in which the focus ofthe mapmaker turns to the area between ljandmarks. 

Implicit in Mersenne”s topography are the two dominant epistemologies of the 
Seventeenth and eighteenth centuries, rationalism and empiricism. The first posits a 
Synthesis, in which simple primitives are subsumed in a calculus or mechanics whose 
product is a complex (and usually phenomenal) whole. (In some ways, it may be seen 
asarigorous SuccessSor to the7z0sIeometyricUs - the organization ofmaterial in termas of 
propositions and theorems - which is characteristic of the sixteenth-century musical 
treatise.) Musically, this rationalism reaches its apogee in the harmonic calculus found 
in Leonhard Euler?s 72xztaMteN NOVAe 如 eojiae MMSiCUe (1739),yetitis in a different guise 
to be found in the various reconstructions of the origin of music popular in the later 
eighteenth century. The second (empirical) epistemology abstracts criteria by which a 
range ofdistinctand commensurable areas can be ordered taxonomically on some SOIt 
of series through decomposition or analysis. This ordering of musical knowledge is 
Observable as early as the tabulations of musical fgures in the works of the USiCa 
boetica tradition at the beginning of the seventeenth century. Most tellingly, it makes 
possible an alternative to the notion of a comprehensive mapping of the discipline. 
With the expansion of musical information and its differentiation, the ideal of the 
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comprehensive treatise becomes increasingly less plausible. Hence,wefind aturn toa 
taxonomy which can encompass all knowledge (although at the cost of any analytical 
function): the musical dictionary or encyclopedia of the later eighteenth century. 

While the dictionary or encyclopedia would seem to Usurp the organizing function 
ofanyexplicitmapping ofthe musical discourse,an implicitmapping isvery much still 
in place in the seventeenth and eighteenth centuries, one Which at every locale sub- 
Sumes both the mechanistic and the taxonomic methods, and articulates the musical 
discourse. (As will be seen to be the case, the dictionary or encyclopedia in actuality 
Testores its metatheoretical function to the explicit mapping.) Johann Mattheson, one 
of the last authors of a comprehensive treatise in the early eighteenth century, argues 
in the foreword to Dey vollowtNe1e Cabjeliieister (1739) against the subsumption of 
music theory within mathematics (by which he means the mathematical Synthesis of 
the sort found in Zarlino or Kircher) by postulating a System of four sorts of musical 
Telationships -“natural“ Thetorical”and“mathematical.”8 Mattheson?S 
Systems of relationships may be conceived as specifying four musical functions, and 
hence four discrete domains of study: (1) the “natural”- the domain of acoustics (the 
phenomenal basis ofsound); (2) the“moral”- the domain of affect and style (the par- 
ticular psychologyofmnusic); (3) the“rhetorical” - the domain wherein are studied the 
performative and grammatical aspects of musical composition (as in the UsStCa oetic4 
tradition or in the later treatises on performance itself); and (4) the“mathematical>” -- 
the traditional theorization of musical material. 


DlOra 


33 《55 
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Given this system of four functions, and the analysis or decomposition of the 
Renaissance Synthesis, music can be located (in the later seventeenth and eighteenth 
centuries) within any one of four discrete Systems of perspective. At one level, these 
Systems are governed by shared epistemologies.The task ofboth harmonic theory and 
the theory of musical affect involves the construction of taxonomies. Even more， 
though, the Sorts of theorizations most peculiar to this period come into being as 
examinations of relations between each of these four perspectives. Euler?s system of 
harmony, wherein any musical moment is defined by an index of consonance, derives 
人 fom whole-number acoustics through an ingenious calculus,， and Rameau coOrre- 
Spondingly generates his harmony from the natural acoustics of the co1js SO1O12. The 
Study of harmony and affect gives rise to the science of aesthetics, a generalization of 
thenotions ofproportion,commensurability,and balance.Thestudyofaffectand style 
in concert with the codifications of performance Practice and musical rhetoric opens 
ground forthelatereighteenth-century study of phrase structure and the dispositions 
of musical form. Similarly, natural acoustics and notions of musical rhetoric combine 
to give the empirical evidence for the genealogy of music, and the mechanistic recon- 
Struction of its common origins with language and dance. 


8 See Mattheson?s Dey yoLoytieze Cabeliyteister (Harriss trans., Section VI: “On the Mathematics of 
Music”Pp. 46). Mattheson later in this Section draws an analogy between the theorist and a navigator， 
the mathematical foundations oftheory standing as a necesSsary Set of coordinates. 
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Asnoted,theexplicit mapping ofmusical discourse in the Enlightenment is notaban- 
doned,butratherassumesamoreexplicitly metatheoretical function. Just prior to the 
turn ofthe nineteenth century, Johann Nicolaus Forkel gives the following schema of 
musical studies in his 4UNGemzetze Gescjizcpte de7 MU 大 (1792):9 


Mnusical grammar 

I Tones,scales, keys, modes,and melodic patterns 

II _ Harmony 

III Rhythm (including prosody, accent, meter, and phrase) 


Musical rhetoric 

I_ Periodic structures (rhythmic, logical, homophonic, polyphonic) 

II Mnusical style as determined by function (church, chamber, deriving 位 om particu- 
lar affects) 

III Musical species as determined by function (church, chamber, theatrical) 

IV_ The ordering of musical ideas by content or character (argumentative Schemas， 
Thetorical ordering) 

V Performance (vocal, instrumental, combined) 

VI Mnusical criticism (the necessity of rules, notions of beauty, personal and national 
taste) 


Though Forkels mapping bears a kinship to that of previous eighteenth-century 
writers,it is abstracted through an explicit analogy to ljanguage. The necessity for this 
abstraction is obvious, given Forkels need to constructatheoretical framework -acol- 
lection of descriptive criteria - against which to write the history of music. Yet more- 
Over this ffamework itselfis subjectto strong internal tensions. While Forkels schema 
Seemas to mark an expansion ofthe scope and power ofmnusic theory atthe close ofthe 
eighteenth century, bringing under its sway phrase rhythm, argumentative Structure， 
Style, and aesthetics, it also gives evidence of a compensatory impoverishment: most 
notably, harmony and the construction of scales and modes have lost their grounding 
in acoustics,and thus change status, serving no longer as representations ofnature but 
rather as particular grammatical conventions which (among a fnite number of other 
coOnventions) govern particular phenomenal features ofmnusic.lo? Itis under this system 
thatthevarious analyses ofmusical rhetoric come to being. Yet whereas the analyses of 
musical grammar are fnite, fxed, and commensurable, the analyses of musical rheto- 
ric are Potentially infinite, contingent, and incommensurable. Although Forkels list 


9 Forkels schemais derived from his earlier essay,“Uber MusikTheorie” (1777). Seealso in the present 
volume, the Introduction, p. 9. 

10 Forkel had, in 包 ct, incorporated acoustics into“Uber Musik Theorie” and its absence in the 
4Gemetzte Gescjicpte is telling. See Duckles,“Johann Nicolaus Forkel.” 
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includes the traditional eighteenth-century topics of musical rhetoric, his distribution 
could easily have been reworked into something much different. Even as it is, rhetoric 
threatens to overwhelm the cohesion ofhis musical grammar. 

Forkels schema anticipates a fnal general remapping ofmusic theory which occurs 
atthe opening ofthe nineteenth century. Theagency motivating this remapping is the 
newly pregnant notion ofhistory. Paradoxically, the most compelling evidence for the 
importance of the history of music is a complete cessation of musical historiography 
through the first three decades of the century, after which, in place of the exemplary 
biographies which constituted music history in the seventeenth and eighteenth centu- 
Ties, through the great age of Burney and Hawkins, a new and newly self-reflective 
historiography arises which is concerned with the evolution of music itself.:: Almost 
too obviously this new discipline juxtaposes theory with history. Yet this discursive 
economy is not so Simply conceived as Forkel would imagine. In fact, the engagement 
between theory and history is profoundly reciprocal. Francois-Joseph Fetis,abandon- 
ing the naturalist epistemology of Rameau, reconceives music in terms of scales, dis- 
tributing harmony along a temporal axis through its progression from “unitonic” to 
“transitonic” to“pluritonic” to“omnitonic” musics,and thus implicitly arguing that 
ahistorically contingent notion of music theory becomes necesSary to the task of sty- 
listic description and the construction of musical genealogies (See Chapter 22, p. 748). 
More abstractly, the Hegelian construction of the dialectic grounds both Moritz 
Hauptmann?s conception of triadic formation and Adolph Bernhard Marx”s concep- 
tion ofsonata form in a powerful temporality. For Hauptmann, the justification ofthe 
triad is historical rather than acoustic. And although the later eighteenth century had 
Seen attempts to codify the rules ofmusical succession, Marx?s projection ofthe dialec- 
tic across the breadth ofthe sonata movement reconceives musical form as the crystal- 
lization of temporal forces (See Chapter 27, pp. 887-89). At an even deeper and less 
explicit level, a conception ofthe “history of music” as mandating not Simply the Sit- 
uation ofindividual musical artifacts within a temporal continuity, but conversely the 
location of temporal continuity within the musical artifact, leads to two of the theo- 
retical constructs which most immediately characterize the early nineteenth century: 
the“canon” and the critical (and eventually analytical) study of the individual piece; 
and if by analogy the musical individual is awarded ahistory>” this leads to a third 
COnstruct, the rationalization of musical pedagogy. 

The notion of acanon>” of great instrumental works (first adumbrated in E. 工 A. 
Hoffmann) comes into being as a consequence of a conscious Step over a historical 
divide. Likewise，criticism (of which analysis stands as a later reconciliation with 
theory) from its inceptions concerns itself deeply with the temporality of the canoni- 
cal artifact, with the temporality of the compositional process, and even, in So far as 让 
embodies the hermeneutics of the early nineteenth century, the temporality of the 


11 SeeAllen, PHzlosobjpies ofMzsic 古 isto 思 . 
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process ofunderstanding itself. Finally, the rationalizations of music theory pedagogy 
attheturn ofthe nineteenth century, both those ofthe newly founded conservatories 
with their Simplified harmony texts and those of the educational theorists Such as 
Jopann Friedrich Herbart and Johann Heinrich Pestolozzi, are inconceivable without 
the projection of a developmental history onto music theory. In 人 fact, it is this sort of 
developmental history which makes possible the last great tradition of summatory 
theoretical treatises, the Komtbosi6oNUejpye of the mid to late nineteenth century. 
Whenextrapolated,thehistoricization oftheoryhas striking consequences,mandat- 
ingaradicallydiachronicatomism ofmusic(characteristicofsometheorists ofthelatter 
half ofthe twentieth century) wherein any individual piece of music (or even musical 
passage) can betakenastheproduct ofaunique,ad hoc“theoryofmnusic”and wherein 
even the notion oftheory as a concatenation of contingent“covering laws”governing 
“stylesofmnusic” is viewed with particular suspicion. Similarly,theory itself,in the con- 
ception ofsome musicologists, exists exclusively as a historical phenomenon, the only 
analytical interpretation ofanyvaliditybeing thatwhich drawsonanempiricallyestab- 
lishedtheoryofmusiccontemporaneouswith theworkin question.Butthehistoricism 
ofmusictheory in the nineteenth and twentieth centuries has itselfalways carried with 
itacounter-argument.Thecriticaloranalytical discourseandthenewpedagogiesofthe 
early nineteenth century engage at Some basic level the epistemology of sensation and 
asSociation inherited 位 om the eighteenth century.This prefigures an engagementwWith 
more powerful constructions of mental experience, the first ofthese, of course, being 
Hermann Helmholtz*s physiological acoustics ofthe mid nineteenth century. Later 让 
includes in succession the Systematic empirical introspection of the late nineteenth- 
Century Psychological laboratory，the post-introspective perceptual studies of the 
Gestalt psychologists,structural linguistics,and contemporarytheories ofcognition.2 
Thus, the music theory of the past two centuries can be seen to be caught between 
the two paradigms of historicization and psychologism. Yet music theory?s situation 
is more complex. The nature ofthese paradigms, and the nature of theory?s appeal to 
them, has changed over time. The idealist historicization of music theory common in 
the nineteenth and early twentieth centuries (for example, Fetiss Progressive tonal- 
ities,or“the emancipation ofthe dissonance” and the“objectification ofthe musically 
Subjective” in Theodor Adorno) has lost ground toa modernistnotion ofthe dispersal 
of different theoretical discourses along historic and cultural axes. And, as noted, the 
coOnception of innate musical sensibilities has undergone a whole series of epistemo- 
logical reconceptions. More importantly, though, these paradigms reveal a range OFT 
depth of empiricisms: Helmholtz”s physiological acoustics of the mid nineteenth 
century, with its quantitative biases, is more empirical than Noam Chomsky?s trans- 
formation grammar ofthe mid twentieth century (both ofwhich have occasioned the- 
ories ofmusic); and the musicological science ofthe German universities at the turn of 


12 These latter developments are discussed, respectively, in Chapters 9, 3o, and 311. 
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the twentieth century, with its array of paleographic and archival methodologies, is 
likewise more empirical than the stylistic historiography which was its predecessor. 
Yet while such empirical methodologies are conceivable for musical historiographies 
and musical psychologies, they are not So conceivable for music theory. One cannot 
asSSert With certainty what constitutes the basic ontological data of musictheory in the 
SamewWay thatone mightasserta particular historical fact or the result ofsome percep- 
tual or cognitive trial; at various times, this data has been differently conceived: to be 
thenotation itself or the perception ofmusic,orvarious definable receptions ofmnusic， 
OT CoOnstructions Such as harmonies, phrases, or lines. 

Thus,forthefirsttime,the map ofmnusic theory is not coterminous with the map of 
musical Studies. In fact, the region between the empiricisms in which music theory 
unfolds may be seen to betranscendental. For example,letus take the notion of “con- 
Sonance.”The historian may problematize consonance by arguing that it is variably 
COnstructed across a range of cultures, historical or anthropological; consonance, as 
Such, does not admit a stable definition, only instances of definition (which can be 
empirically substantiated). The psychoacoustician,correspondingly, may locate the 
boundary between consonance as a coOntextual phenomenon and consonance as a per- 
Ceptual or cognitive 4 io11. For the theorist of the past two centuries, however, cOn- 
Sonanceisatonceempiricallyunproblematized yetproductively contingent.Itmay be 
pragmatized (as in Fetisys substitution of the Scale for the chord as the basis of tonal- 
ity), naturalized (as in the later nineteenth century?s recourse to the overtone Series)， 
or idealized (as in Hauptmann?s triad, or Heinrich Schenker?s“chord of nature2). 
Whilethe idealization ofconsonance may be dismissed as a rhetorical strategy,none of 
these cases endows consonance with true empirical reality. Yetall three allow its use as 
aprimitive in some formal or quasi-formal system and in the best oftheorists the Play 
or tension between the transcendental nature oftheoryand theempiricism of psycho- 
acoustics or historiography is conceived with great Sophistication: Hugo Riemann?s 
mature amalgamation of psychoacoustics with his idealist harmonic theory is elab- 
orated with great Subtlety and nuance in his theory of tonal imagination，while 
Theodor Adorno”s construction of an ontology and morphogenesis of music by rela- 
tion to historical structures Stands as one of the monuments of twentieth-century 
Imusic theory. 

The domain of the transcendental might further be parsed into two mirroring 
Tegions, one prescriptive and 4 思 io7i and the Second descriptive and aboste7io7t, both 
of which admit a constellation of theoretical constructions. The first (Za 7io7D) Kind of 
Prescriptive theory admits such music theories as derive from constructivist formal- 
ism. For an example,the equally tempered diatonic collection can be characterized by 
a Specific property; after Milton Babbitt, it can be Said to exhibit a unique multiplic- 
ity of interval classes.133 Given this fact, one might generalize a sequence ofaxioms and 
theorems revealing 名 rther properties，and possible compositional uses for these 


13 Babbitt, “The Structure and Function of Music Theory>”Pp. 54. 
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Properties. Yet this analysis stands before any particular empirically accessible mech- 
anisms of perception,or any historical or cultural theorization or compositional man- 
ifestation of the diatonic collection . 

The most infuential exemplar of the second (4 oste7io71) Sort of descriptive theory 
is given in the mature Work of the early twentieth-century music theorist Heinrich 
Schenker. Schenker?s early theoretical work concentrates on the affectual psychology 
of harmony and counterpoint: the latter, in particular, comes to be seen as a pedagog- 
ical laboratory within which the affect ofmusic can be studied. Out ofthis is born the 
notion of counterpoint as a Sort of affectual shorthand. In Schenker?s later work this 
Teconstruction ofcounterpointis synthesized with a consistentnarrative ofthe history 
of music, one which sees a unique conflation of contrapuntal and diminutional tech- 
niques in the works of the German instrumental masters. Hence the command of 
musical psychology and the plotting of a particular historical trajectory produce 
between them the analysis of the transcendental masterworK. 

Given this complex situation, any explicit mapping of music theory (or of music 
theory within the discursive economy of mnusical studies as a whole) might seem 
implausible. Yet at a_ critical moment in the formation of the modern study of music， 
just such an explicit mapping of musical studies is given in Guido Adlers“Umfang， 
Methodeund Ziel der Musikwissenschaft”(1885),one in which the various undercur- 
rents of musical thought are fozen (ifbutfora moment: 


I_ Thehistorical field 
A Mnusical notation 
B Historical categories (groupings of musical forms) 
C Historical succession ofmusical laws (as given in composition, by theorists,and 
as appearing in practice) 
D Historical organology 


II The systematic field 
A Investigation ofmusical ljaws (harmonic, temporal, and melic) 
B Aesthetics of music (reception, notions of musical beauty, the complex relation 
of ideas) 
C Mnusical pedagogy (basic theory, harmony, couUnterpoint, composition, orches- 
tration, practical methods) 
D Mnusicology (ethnographic and folkloristic studies) 


Adlers schema is a disciplinary map, one in which the commensurability ofeach of 
the constituent domains is maintained through the aid of a collection of auxiliary dis- 
ciplines - on the historical side, such methodologies as archival science,， liturgical 
history, biography; on the systematic side, acoustics and mathematics，physiology， 
psychology, logic, grammatics, metrics, poetics, aesthetics. In other words, the disci- 
plinary locations on the map come into being as focuses for the auxiliary disciplines， 
auxiliary disciplines which variously construct differing empiricisms. Adler?s schema 
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rectifies the tensions and imbalances inherent in Forkel"s project by incorporating the 
historiography of music into the mapping, thus confguring the whole of the tradi- 
tional discourse ofmusicas the synchronic division ofa now-enlarged science of music 
(a“Musikwissenschaft2). 

Forkels two domains of music, the grammatical and the rhetorical, SUrvive as the 
resSpective investigations ofthelawsand theaesthetics ofmusic. However,Adler”s ped- 
agogical component ofmnusic theory (its policing function) is distinguished as an inde- 
pendentdomain,and this whole structureis further extended to cover extra-European 
music through the discipline of systematic musicology. This dispersal serves to redis- 
tribute the tensions inherent to Forkels structure. Adlers mapping, though，goes 
further in this regard.Thefour domains ofthe systematic field are subtly bound to the 
COrresponding domains of the historical field, notation depending on some notion of 
musical ljaws,musical form and genrelikewise constituting a projection ofmusical aes- 
thetics, the succession of musical ljaws mirroring the Successions of musical pedago- 
gies, and historical organology constituting a Sort of record of non-notated musical 
cuUltures. 

In this way, Adler”s projection has its own Underlying architecture. Moreover, his 
project is one which is aware of its own historical contingency and thus can resonate 
with earlier mappings. Like those mappings ofthe eighteenth century,it constructs an 
analytical grid (here defined by diachronicand synchronicaxes)upon which new inves- 
tigations can arise in those spaces Which are blank; and like those mappings of the 
eighteenth century, it rules out the comprehensive treatment of musicin a single trea- 
tise. But as with the mappings of the Sixteenth century, it harmonizes and Synthesizes 
existing disciplines (in fact,accommodating all thathas been said about music),allow- 
ing for a whole range of resonances or sympathies between topics treated in different 
domains. The author himself, though，explicitly draws a comparison between his 
Schema and that of Aristides Quintilianus (presenting both as tables, Adler above 
Aristides Quintilianusona double page),thus ideologicallylinking his project with the 
firstcompletemappingofthe musical domain to survive. Both achieve the mostimpor- 
tant goal of the map maker: not to discipline what is Said about music, but rather to 
create a new musical discourse. 
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MUS1CU NUctca: music theory as pedagogy 


ROBERT W. WASON 


One of the most consequential developments in the long history of music theory has 
been its gradual integration with the discipline of7jaxstica xiactcaadiscipline thatuntil 
at least the eighteenth century Was considered largely distinct 位 om the rarefied con- 
Cerns of classical MUSiCa 友 eo7ica.1 In the present chapter, we will attempt to look at 
Some traditions of “practical”music theory in more detail. We will begin first with a 
brief discussion of the di 伍 culties in defning“practical”theory and assessing its rela- 
tion to 名 nctions of music pedagogy. We will then proceed to a broad survey of some 
of the major contributions to practical music instruction from the Middle Ages to the 
present day. Needless to Say, this constitutes a vast quantity of writings that cannot be 
analyzed comprehensively here. But by focusing upon a few selected examples at his- 
torically significant moments,wehopetoillustrate the principal parameters - StrUCctu- 
Tal, stylistic and institutional - which have together helped shape the discipline of 
“practical”music theory. 


Paxis and pedagogy 


The notions of “pedagogy”and“practice”have historically been closely linked， 
although they are by no means Synonymous. In ancient Greece, the pedagogue Was 
the“leader”or“teacher”of boys (usually the slave assigned to transport the boys 
人 from one Schoolmaster to another). Today, the term“pedagogue”often carries with 
it negative connotations ofpedantry and dogmatism,although in music, the term has 
perhapsa somewhat more benign association related to the teaching ofbasic skills. As 
pointed out in the Introduction to this volume, the origin ofthe dialectical juxtapo- 
Sition oftheory with practice may be traced to Aristotle (See p. 2).There was never any 
DecesSary COnnection between the“pedagogical”and the“practical” however. 
(THeoxia was as much a subject of pedagogy in the Lyceum as was 思 axi5 - indeed 
perhaps more So.) 

The first writer to apply the Aristotelian division of knowledge to musical study 


1 Thehistory ofthe tensions between MUstca 1actcaand MUSiCU 态 eo7ica is addressed in numerous chap- 
ters in the present volume. But see, especially, the Introduction, pp. 2-13 and Chapter 5g, pp. 158-64. 
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Seemas to havebeen Aristides Quintilianus,who divided all knowledgeofmusicinto the 
“theoretical, [which] coordinates technical rules and natural causes[,] while the Prac- 
tical embraces the application of musical science and its different genres.2> Aristides 
further subdivided the“practical”into two branches,one of which “directs the use in 
melodic, rhythmic and poetic composition of structures that have already been tech- 
nically analyzed; the second concerns their proper modes ofexpression in instrumen- 
tal performance, singing and acting.”3 This seems to SUggest that Aristides had some 
Sort of musical repertoire in mind. Still, the coztezt of his“practical theory>”is very 
different from anything that we would recognize as Such today. Butthis is hardly sur- 
prising,forthe notion of practical theory has changed continually throughout history. 
There has never been a consensus among musical pedagogues as to the exact fanction 
Of7iUSiCa baUctca orits precise relation to NUWSiCQ 态 eo7ica.Aglanceatafewselected med- 
ieval treatises will suggest the scope of the problem. 


Medieval musical pedagogy 


Itis important to realize that Aristides” scheme was not universally adopted - or even 
known-intheMiddleAges.Oneearlyattemptto classify medievaltheorytreatises calls 
them“occasional writings, in the best sense of the word>”and emphasizes the frag- 
mented“special-interest”nature of the medieval readership.4 In his comprehensive 
Survey of medieval theory treatises,， Lawrence Gushee concedes that “a good many 
music-theoretical writings ofthe MiddleAgesare distinguished bylack ofadherenceto 
clear-cut genre.25 Indeed, most of the sources are eclectic with regard to theoretical 
content and equivocal with regard to Purpose. Thus, the opposition of “speculative>” 
and“practical”theoryas general categories is problematic,atleastin theearlier Middle 
Ages. Still,a putative division between Practice and theory in music may be implicit in 
the distinction widely invoked by medieval authors between 7MWstCWs and clto7. As 
defined by the ninth-century writer Aurelian of REOme, for example,the former was a 
“scientist” knowledgeable in ancient Greek musical theory (WUWSiC4) as transmitted by 
Boethius,whilethelatterwasamusical practitioner'asingerofchantinthechurch.6Yet 
thetreatises surviving ffom Carolingian times suggesthovw di 但 cultitwas to maintain a 
Strictdistinction betweenthetwo. Hucbald,workinginthemiddleofthetenth century， 
isan example ofa theoristwho strove mightily to reconcile current chant Practice with 


2 See Mathiesen's Introduction to his translation of Aristides Quintilianus, ON Mzxsic, p. 17. Also see 
Chapter 1, pp. 28-29. 3 Barker, ed., GT7eeR MMSicaL Tit9S, p. 392. 

4 Pietzsch，Die KaSStJRatioN de7 MUWS 太 ，p. 4. Pietzsch classifies treatises as MtCU 加 7Uctica (which he 
divides into what might be called “instructional works”vs.“specialized monographs2), MUS1CU 如 eo7ica 
(which he divides further by level ofcomprehensiveness), or combinations ofboth (pp. 6 侍 ). 

5 Gushee“Questions of Genre,”p. 367. 

6 Aurelian， Msica disczb10t4. For a more extensive discussion of the musicus-cantor opposition, see 
Chapter 5,p. 163. 
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Greek music theory - or at least that Greek music theory which he could derive from 
Ptolemyand Boethius (see Chapter g,p.159).Anevenearlierexample ofmedieval ped- 
agogical Synthesis is found in the ninth-century treatise Msica ecpijiadis and its com- 
panion treatise，Scolica ecjpiyjiadis. As among the first Western writings to offer 
fixed-pitch notation (despitetheawkward Daseiannomenclature),descriptionsofpoly- 
phonic singing, and a technical discussion of modal theory based on the finals and 
ambitus ofa chant,the exzcpi7iadis texts clearlybetrayphighly practical intentions.Atthe 
Same time, the authors ofthese texts relyupon ancient (Latin) authorities for much of 
theirterminology. Yethowthorough theintegration ofreceived theoryand contempo- 
Tarypracticeisremainsopento question giventhatthetwo mostsubstantial discussions 
ofancient musical thought seem to come attheends ofeach ofthese treatises almostas 
anafterthought(concerning,respectively,the Orpheus myth and theaffective qualities 
ofmusic- Chapter 19 ofthe WMSica ecpzyiadis; and a Substantial gloss of Boethian har- 
monics -end ofPartII,and PartIII ofthe scoiica ecjpazy7iad1s).7 


CUido of 47ezz0 


Whatever tension there may be in the Carolingian sources between practice and peda- 
gogy, there is little dispute as to the major milestone of medieval pedagogical theory: 
the writings ofthe eleventh-century Italian monk Guido, active for most ofhis life ip 
the cathedral ofArezzo. While it is not in every case possible to disentangle an authen- 
tic corpus of writings authored by Guido from ideas attributed to himyit is clear that 
his primary interest was in the teaching of music theory for practical ends. Even the 
classical instrument ofancient canonics - the monochord - was Used by Guido with a 
Imostpractical end: asapedagogical device to teach a secure sense of pitch. He boasted: 
“Some [students],trained by imitating the [steps ofthe monojchord,with the Practice 
of our notation, were Within the Space of a month singing So Securely at first Sight 
chants they had not seen or heard, that it was the greatest wonder to many people.28 
Three brilliant pedagogical ideas have traditionally been attributed to Guido， 
earning him his honored place in the history of music pedagogy: Sta 任 notation, the 
System ofhexachords,andhis“classroomvisualaid>forsight-singing performance,the 
“Guidonian Hand.”Unfortunately,his extantwWorks-primarilythe“Micrologus”- do 
notprovebeyondashadowofadoubtthattheywerehis invention,and his posthumous 
Teputation assumed such legendary proportions that some Skepticism is warranted. 
Josef Smits van VWaesberghe has shown that the basic innovation in his notation was 
“construction in thirds ofparallel lines ofdefinite pitch.”? Guido himselfdemonstrates 
the abstraction ofa C hexachord 在 om a chant committed to memory (LIUE0Nt LOXiS)， 


7 And indeed,ithas been questioned whether each ofthese sections area part ofthe original texts. See 
the discussion by Raymond Erickson in his English translation: Mzxsica ecpizyiadis CNL ScOoUica ENCUi7iQd1S， 
PP. XXVi-XXVii. 8 Prologue to Microlagys (Babb trans.), p. 58. 

9 Waesberghe,“Musical Notation of Guido,”Pp. 49. 
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and its use as a means to help a singer notate an Unknown melody, or produce sound 
from notation at Sight.1o But there is no mention of transpositions ofa“natural hexa- 
chord”or ofthe Principle of “hexachord mutation”and the hexachord in general is 
absent from the“Micrologus.”Whether or not Guido was the first to assign pitch- 
letters to parts ofthe hand (curiously,the mnemonicis notactuallyfound in his works)， 
wedo knowthattheuseofthehandasanaid to memory predates Guido.1 

These three innovations are SO towering，that it is less often noted that the 
“Micrologus”besides being in effect an early sight-singing manual, is also one ofthe 
very first in another long line of music-pedagogical genres: the treatise on composi- 
tion. Approximately one quarter of the work (the last five of twenty chapters) deals 
with the composition first of monophonic melody, and then“diaphony”(organum). 
In discussing melody Guido points outanalogies between the structure ofspeech and 
melodic phraseology, thus pioneering a grammatical correspondence that would have 
along history in subsequent music-theoretical writings. 


Mnusical study in the medieval university 


Despite their frequent citations of classical sources,the works just discussed all reflect 
the Carolingianemphasisupon practicalityand utility.This is notsurprising given that 
they were written by authors active in cathedral or monastic schools charged with 
instructing young singers. However,the cultural and intellectual developments some- 
times called the“Renaissance ofthe Twelfth Century”broughtabout great changes in 
musical study. During this period,there was a marked decline ofthe monastic schools， 
and the beginnings of the stxdiz0t geNe7Ule, Which grew out of the various cathedral 
Schools, eventually evolving into the Wiiyeysztas.2 The earliest musical curriculum of 
the medieval universities drew heavily upon Boethius and his program of the seven 
liberal arts, in which music was included as one of the quadrivial sciences.13 As one 
would expect,thisstudyhad little to do with anypractical considerations ofmusicyand 
was coOncerned entirely with classical problems ofmnusical harmonics as transmitted by 
Boethius. But in the course of the twelfth and thirteenth centuries, a new intellectual 
infuence becomes Strongly in evidence in the universities that greatly weakened the 
quadrivial paradigm: Aristotle.!4 


10 Guido, Bistoia de Mo 如 citiz (See Example 11.1,p. 343). The text ofthe chant predates Guido, but 
the melody as Guido gives it seems to have been unknown before his time, leading to speculation that 
he composed it or altered an extant tune to Satisfy his pedagogical purposes. 

11 Waesberghe, CUidoNe 47et 妈 10; also see his WMSiKeyziepz09, pp. 120 任 Examples ofa Guidonian hand 
may be seen in Plate 11.1, p. 345 and Plate 12.1，p. 369. Further information on Guido and the 
Guidonian solfege tradition is found in Chapter 11, pp. 341-43. 

12， Carpenter，MWSiC 太 Medieyal QU14 RetaiSSa1Ce Liiye1stes. Also see the first part of her article 
“Education” in NGC, vol. vI, pp. 1-15. 13 Huglo,“Study ofAncient Sources”p. 172. 

14 Yudkin，“Infuence ofAristotle”Pp. 179. 
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Aristotlexs works had forsometime been the subject ofstudy byArab scholars,and it 
was through their translations that most of Aristotlexs writings became known in the 
Westbeginninginthetwelfth century.TheinfuenceofAristotlexsthoughton musicwas 
apparentintheinfuentialwritingsoftheArab polymath,Al-Farabi(d.95o),whodivided 
the pursuit of music into theoretical and practical parts. (Al-Firaibi>s Latin term for the 
Greek baptake was actya-theapplied activity ofperforming music.) 工 he“theoretical>” 
Studyofmusic,on the otherhand,wasto be divided into five sections: (1) Principlesand 
fundamentals; (2) rudiments(derivation ofthe notes,and the knowledge ofthe consti- 
tution of the notes . . .and how many their species”); (3) instruments; (4) rhythmj and 
finally, (5)“composition ofthe melodies in general; then about the composition of the 
perfect melodies -and theyare those set in poetical speech ...”5 Al-Farabi?s analysis of 
musical study, which in some respects recalls that ofAristides, proved highly infuential 
after Latin translations began circulating in the twelfth century. 

One of the most characteristic signs of scholastic Aristotelianism in music writings 
during the later Middle Ages was the rise ofthe encyclopedic stN4 typicallyused as a 
textbook in the universities. Throughout the thirteenth and fourteenth centuries， 
numerous authors penned comprehensive 5SWWNe that attempted to deal Systemati- 
cally with all aspects of music, both theoretical and practical, including Johannes de 
Muris (Jehan des Murs), Walter of Odington，Marchetto of Padua, and Jacques of 
Liege. While the writings of each of these authors typicajlly contained learned discus- 
Sions ofclassical Boethian harmonics,there werealso substantial -and in certain cases， 
ground-breaking- instructions concerning contemporaneous practical music, includ- 
ing detailed consideration of mensuration, counterpoint, and genre. While some of 
these writers seemed to make attempts at describing faithfully the musical practice 
they may have heard around them, occasionally their writings betray a more creative 
Spirit in conceiving and prescribing notational or Stylistic innovations not yet in 
common practice,especially in thearea ofmensuration (see Chapter 2zo,pp. 628 储 ). On 
the other hand, a few ofthese authors - particularly Jacques - Were notoriously con- 
Servative in their views,and highly critical ofthe mensural innovations associated with 
the music ofthe ds Nov4. In any event, these encyclopedic writings ofthe Middle Ages 
Tepresent a high-water mark in the history of music theory in which both speculative 
and practical concerns Seem to have achieved a balance. With theadventof Renaissance 
musical culture in the fifteenth century, however, an important new turn in the teach- 
ing ofmusic may be seen to begin. 


Renaissance compositional pedagogy 


With the combined changes wrought by Renaissance humanism and the ever more 
ambitious and sophisticated genres tested by composers, the nature of compositional 


15 4-F27523S47001C-ZatL Tit9S OU MMSic, ed. and trans. Farmer, pp. 14-16. 
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pedagogy in the late fifteenth century changed markedly. It can by no means be pre- 
Sumed thatextanttreatises on musical composition providea perfectly faithful picture 
of contemporaneous musical practice. For one thing, musical practice was changing 
with Unprecedented speed at this time, and there were great variations between 
various national traditions and compositional genres. For another, the published trea- 
tises may not well reflect the kinds of fexible, ad hoc oral instruction that a Student 
might receive at the hands of a master. The testimony of the German composer 
Adrianus Petit Coclico is telling: 


My teacher Josquin . . . never gave a lecture on music or wrote a theoretical work, and 
yethewasableinashorttimeto form complete musicians,becausehe did notkeep back 
his pupils with long and useless instructions but taught them the rules in a few words， 
through practicalapplication in the course ofsinging...Ifhediscovered ...pupils with 
aningenious mind and promising disposition,then hewould teach thesein a few words 
therules ofthree-partand later four-,five-,Six-partyetc. Wiiting,always providing them 
with examples to imitate.16 


Fortunately, though, most of the monuments of Renaissance MUS1CU actca Were the 
creation of active composers who were well regarded in their own time, and thus can 
be read by us today without undue suspicion.17 

In the late fifteenth century， the first of these composers，Johannes Tinctoris， 
“exhausted current knowledge of musical practice”in a series of twelve treatises.18 
Personal acquaintance with Tinctoris inspired Franchino Gaffurio in a similar direc- 
tion. The advent of printing effectively made Gaffurio?s 7Heoxica MUSiCe (1492) and 
Practicua MUWSiCe (1496) the models of their respective genres for a much larger reading 
public.2? The Pyractica gathers together in one volume material on topics of musical 
practice on which Tinctorisand theearlier university Writers had wrTitten separate trea- 
tises.2o Pietro Aaron?s thoroughly practical 70scajNelo 太 Mstca (1923)appeared early in 
the next century, the first attempt to teach the harmonic combinations usable in four- 
voice, Simultaneous composition, and a work that was conceived and published in 
Italian - not Latin.21 


Zarlino. The culmination of this development is certainly Ze Stitxtio7N1 alONICAe 
(1558) by Gioseffo Zarlino (1517-9o). Written in his native tongue, the 85 友 太 友 oNt for 
the first time combines the genres of MUSicU 友 eoxica and MUSiCU Uctica into a single 


16 Owens, Coztbose1s Qt TD p. 11. 

17 See Chapter 16,pp. go3-28 for a more in-depth discussion ofone aspect of Renaissance music ped- 
agogy-that ofcounterpoint - largely drawing upon the treatises of active composers. 

18 Palisca,“Theory, theorists”in NGC2, vol. XxV, pp. 355-89. 

19 Between 1494 and 1499 Gaffurio also held a chair in mnusic at the University of Pavia - the only 
Certain example ofsuch a position in an Italian University. 

20 Book Iis on plainchant, Book II on mensuration, Book III on counterpoint, and Book IV on pro- 
portions. In 包 ct, the four books were originally conceived as separate Works; Gaffurioxs humanistic 
Studies led to significant revisions of the manuscript version (Miller, “Gaffuriuss Pyractica MzSicae pp. 
105-28). Very likely that revision process as well as the possibility of publication in print led to their 
compilation into one volume. 21 Aaron, 705Ca11elo 2 MUWSica, PP. 35-42. 
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treatise in a manner that would be infuential well into the eighteenth century. This 
work, of four parts and more than four hundred pages, divides almost in half. After 
beginning in the manner of the classical 思 7otyrebtipos (a hortation offering praises of 
Imusic, speculations on its origins, definitions, etc.) the bulk of Part I deals with the 
Study of numbers, proportions, and their manipulation in generating the consonant 
intervals (their“formal cause”). Part II presents a more empirical side of Boethian 
canonics; here,the abstractions oftheearlier discussion are realized on an instrument 
(their“material cause”)，but outside of any compositional practice. During the 
CcOUISse of both parts, Zarlino Substitutes his Sea1io for the Greek tetaktbs (that had 
been passed on by Boethius), legitimizing the consonances of imperfect thirds and 
Sixths as primitives, rather than as derivatives of ffths (See Figure 1o.2, p. 277). Part 
III“the first part ofthe second [half], which is called Pratica is the definitive con- 
temporaneous discussion of7zjta b7attica compositional technique, while Part IV on 
modes presents (uncredited) Glarean?s dodecaphonic modal system (See Chapter 12， 
pp. 389-98). Both the latter two parts provide extensive prescriptive advice to the 
young composer along with numerous examples composed by Zarlino to illustrate 
his instructions. 

Ascanbediscovered byanycareful reading ofthelatter two parts,however, the prac- 
tical nature of their content is not always selfrevident. It cannot be assumed, for 
instance, that his rather conservative rules of counterpoint and strictures coOncerning 
modal classification that are illustrated in his own examples are an undistorted mirror 
of the practice of his contemporaries. Just as the first two“theoretical” parts of the 
ttttowpi betray obvious evidence of contemporary practice (especially in the reifica- 
tion ofthe Sea1io, reflecting the predilection ofsingers forjustlytuned imperfect con- 
Sonances),thelasttwo parts clearlyshowthemorespeculative, classically oriented side 
of their author”s personality (rationalization of counterpoint rules, justifications for 
Teordering and renaming the modes, etc.). In short, the dialectical tension - and sym- 
biosis - that characterizes the relation oftheo7ia and 刀 actica comes Stronglyto the fore 
between the covers ofZarlino?s Ze ztitztio0z pa7ONiCpe. Itis this quality, perhaps more 
than any Specific rule ofcounterpoint or theory of mode,that constitutes the legacy of 
Zarlino,and would continue to cast such a shadow over music theory for the next 200 
yearS. 


German Fate1scpxle texts. In Germany, MUSica zUcCtica was concerned primarily 
with performance, for books ofthis period were Strongly infuenced by the Lutheran 
Reformation, which made musical performance an important component of elemen- 
tary education.2 From at least the time of Listenius?s RdzieNtZ MUSiC0e (1533),， the 
curriculum of rhetorical study strongly infuenced German music theory leading to a 
third division of musical study dedicated to the art of musical composition: NStC4 


22 See Butt,Mzsicedxcatioxt -in particular Chapters2and 3,“The RoleofPractical Music in Education 
c. 160o-1750?”and “The Contents, Layoutand Style of Instruction Books.” 
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boetica. A _ broad range of German pedagogical texts appeared in the Sixteenth and 
Seventeenth centuries designed for the rank-and-file Latin schools (ZateiscpzLe]1). 
Among such elementary texts are Heinrich Faber?s ComtjeN4i0111 MUNSiCUe 力 70 11C2121- 
ib0 (1545 -andreprinted inafurtherforty-sixeditions through the early seventeenth 
century) and 术 . 工 Freig”s Paxedaqyoqgxs (1582). While often borrowing material 人 fom 
more learned authors such as Glarean (Freig's teacherm, such Latin school texts pre- 
Sented only the basic rudiments of music necessary for the singing and reading of 
music. (Sometimes - as With Freig - Such fundamentals were taught in the venerable 
dialogue form of the catechism.) Still, the elementary nature of this text - and dozens 
like it - should not obscure the importance of music in the Lutheran School curricu- 
lum. (The timetable at the beginning of Freig”s book shows that by the fourth year， 
more time was Spent studying music than any other subject.23) Nor should we under- 
estimate the importance ofthese texts for stabilizing-and indeed helping to institute 
- important reforms of notation and theory in Reformation Germany, particularly 
with regard to mode.24 


Baroque music theory 


Mnusicin the seventeenth and earlyeighteenth centuries (the“Baroque”period as ithas 
invidiously come to be called by musichistorians) is confoundingly rich in its diversity 
of genres, Styles, and tonal ljanguages. During the same time period, Western intellec- 
tual thought was undergoing a profound transformation stimulated by revolutionary 
Upheavals in science and philosophy. Notsurprisingly,the music-theoretical literature 
of this time reflects a commensurate complexity. Didactic literature ranging 位 om the 
most speculative and encyclopedic to the most mundane and utilitarian can be found 
in Unprecedented quantities. As much of this literature is treated elsewhere in this 
volume in greater depth (zter alia, Chapters 9, 13,and 17),it will not be necessary to 
Teview it in detail here. Su 人 fce it to Say that the profound changes in musical style 
brought on by the secopaa 思 7 大 ca entailed a radical reorientation of pedagogical liter- 
ature, one in which the boundaries between pedagogy and practice became particu- 
larly blurred. 

But perhaps more consequential to the history ofmusictheory than any innovations 
ofstyleintroduced bythesecouda ja 姑 ca (as profound and far-reaching astheymaybe) 
was the rise ofinstrumental music. For it was through Baroque instrumental practice 
-and particularly that of the keyboard - that the emergence of a major/minor trans- 
posable key system most clearly is to be seen. And this emerging harmonic tonality 
finds its most explicit articulation and rationalization in the concomitant pedagogical 


23 Livingstone has shown that music occupied a central place in the school curriculumi see his 7jHeo7y 
ON Pactice of ProtestaNlt SCHOOLAMUS1C. 

24 Ontheimportance oftheZatezlscpzxtle texts forthe question ofmode in Germany during thefifteenth 
and sixteenth centuries, see Lester, Betyeel Modes Nd Keys, PP. 68-76. 
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literature. The most important such literature possessing the most far-reaching conse- 
quences was the “figured-bass”or “thorough-bass”manual. 

Figured-bass texts were wTitten as attempts to solve avery Practical problems: teach- 
ing keyboardists (though sometimes also performers ofthe lute,theorbo,or guitar) to 
provide a harmonic“foundation>” for a piece of music as part of the busso coNtD1UO 
ensemble. For the most part, the harmonies that such a performer was required to 
Supply consisted of consonant triads. But given the increasing complexity of the har- 
monic language ofsecoxzda ba 态 ca music, the fgured-bass performer was faced with a 
plethora of more complex chord ciphers to learn. The cataloging and ordering of such 
“figures”in instructional manuals seemed to bean inscrutableassemblage ofminutiae. 

The earliest fgured-bass instructional books were“practical”in the least imagina- 
tive sense ofthe word.25 Often consisting of little more than mechanical rules for real- 
izing a given figure by the memorization of certain Stock formulae, these manuals 
presumed little“theoretical”understanding on the part of the performer. Charles 
Masson,for example,the author ofone ofthe more interesting ones,would claim that 
“in this treatise, one will fnd neither curiosities, nor di 伍 cult and embarrassing terms 
ofthe Ancients,but only that which is useful in practice.”26 (Masson?s view was reflec- 
tive of a wider reaction against Speculative MUWSica 友 eowica characteristic of French 
music pedagogy in the second half of the seventeenth century.) Yet it was through 
problems posed bythethorough bass- the structure ofchords, the succession of these 
chords overabass line-thattheorists eventually were able to rationalize the System of 
harmonic tonality. This is most clearly to be seen in the work of Rameau. 


Rameau. Today, Jean-Philippe Rameau (1683-1764) is celebrated as one of the most 
historically important music theorists. His theory of the basse Jojzaa1teNtzjle offered a 
revolutionary reconceptualization of tonal harmony that has continued to influence 
music theory to this day. (See Chapter 24, pp. 759-72 for a comprehensive discussion 
of Rameau”s theory of harmony.) But Rameau was hardly oblivious to the Practical 
application ofhis ideas. Indeed, the utility ofthe fundamental bass to the pedagogies 
of keyboard accompaniment (thorough bass) and composition was a dominant theme 
in most ofhis writings. Unfortunately, the intensive (although not necessarily exten- 
Sive) speculative arguments of Rameau have tended to obscure for many observers the 
truly practical roots of his pedagogy. (See also Chapter 3,p. 84.) 

The four “Books”of the Taizte divide, as Zarlinoxs work did, into“theory”and 
“practice”:27 the first two books deal with ratios and proportions and“the Natureand 
Properties ofChords>”whilethelasttwoare on compositionand accompaniment- the 


25 SeeArnold,47tofdccomtzbattleNtt Chapter 1,fora complete survey.Also see Chapter 17, pp. 54o-43. 
26 Masson, NoWVEXU TYUit,“Avertissement. 

27 Christensen believes it unlikely that Rameau knew enough Italian to have gained a sophisticated 
understanding of Zarlino (Christensen, RaMeal, p. 23); Still, the Structure of Zarlino?s treatises and his 
ideas on tuning (clearly presented in fgures) would have been apparent to him. 
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two Principal genres of MUS1CU actica. In comparison to Zarlino?s Work, however， 
Rameau?s Synthesis showsa decisive shi 作 toward contemporary Practice with its atten- 
tion to problems ofthethrough bass. Indeed,thefundamental bass is in many respects 
butatheory ofthethorough bass,codifyingand rationalizing the chords and harmonic 
progressions performed by a continuo ensemble or written down by a composer. 

Rameau?s attemptto aftfect musical pedagogy began with his frst work, and contin- 
ued throughout his career. In a sequence of publications that invites comparison with 
Riemann (see belov), Rameau seemas to alternate between “practical”and“theoreti- 
cal>” works, although in most ofthem, there was a mixture ofthe two. An account we 
have of Rameau?s first“theoretical”wWritings (the now-lost“Clermont Notes”dating 
from before his move to Paris in 1722) Shows him working toward the theory of the 
fundamental bass,“which seems to have originated in his mind as a pedagogical 
tool.228 Ten years after theappearance ofthe 7Tyaite,heattempted to simplify pedagogy 
further in his Dissertatioz SU es Heyentes Mktjodes daccow1tbugNeNeNt (1732), in Which 
he mixes his theory with ideas for a mechanical “system>” by which to realize figured 
basses, requiring no mnusical notation; here Rameau attempts to teach amateurs (a 
growing marketin theeighteenth century for such instructional books) the chord con- 
nections offgured bass as movements ofhand and finger positions on the keyboard.29 
“LArt de la basse fondamentale”a manuscript Probably written by Rameau between 
1738 and 1745,and unknown until recently,verylikelywas used byRameau in his own 
teaching of compositionj “its Systematic attention to the fundamental bass arguably 
earns it the honor of being the first real harmony textbook in the modern sense.”39 
Finally, the keystone to Rameau?s pedagogical writing is the Code de MUSigUe QtigUe 
(176o),in which he takes on all music pedagogy, dividing it somewhat eclectically into 
“seven methods>: (1) rudiments; (2) hand position forharpsichord and organ; (3) vocal 
production; (4) thorough bass; (5) composition; (6) unfigured bass; and (7) improvis- 
ingaprelude. Here,Rameau bringstogetheralifetime”s work on pedagogical matters， 
attempting to demonstrate that his concept of the fundamental bass offers a way to 
Unite the conceptual rigor ofmusic theory with the practical training ofan instrumen- 
taland vocal student. For Rameau,itwas practice which drovehis theory, notthe other 
way around. Always sensitive and honest concerning the correlation of his theoretical 
arguments to empirical practice, Rameau found himself again and again revising his 
ideas,admitting licenses to his rules,and generally acknowledgingtheepistemological 
limitations of his tneory.37 

Unfortunately, Rameau?s intense interest in pedagogical musical theory was largely 
forgotten with his death. He has been primarily remembered as a Speculative and 
learned theorist (and notalways in the mostflattering terms). Matters were nothelped 


28 Ibid., p. 24. 29 See Hayes,“Rameau?s “Nouvelle MEthode.>” 

30 Christensen, RaNte4l, p. 286. 

31 Christensen discusses in detail Rameau?s efforts to reconcile theory and practice in his many publi- 
cations. See especially Chapter 2 Oof RaMe4U, PP. 21-42. 
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any in that later generations learned their Rameau mainly through redactions of his 
theorybywriterswho werenotalwaysskilled in conveying its subtletiesand pragmatic 
pliability: dAlembert in the ELemte1s de MUS1gUe hEozigye 上 加 atigxe (1751; German 
translation by Marpurg，1757)，and Rousseaus music articles for the Bicyclobladie 
(1751-65; later taken Over in Rousseau2s Dictio0tye de 1 MUNS19WUe， 1768).32 


上 Fux. Despite the success of Rameau?s accomplishments, a harmonic paradigm of 
Imusical pedagogy was noteverywhere dominant in the eighteenth century. In Vienna， 
the liturgical court composer Johann-Joseph Fux (166o-1741) reformed and system- 
atized a model of contrapuntal pedagogy that would be as long-lasting and infuential 
as Rameau”s harmonic pedagogy Published just three years after Rameau?s 7T7Uxte， 
Fuxs Gyadxs ad Pa7tassWM became arguably the single most infuential and widely 
Studied textbook of WUsSica 困 Uactica in the modern era.33 Since Fux?s Gyadls is the 
Subject ofan entire chapter in this volume (see Chapter 18, pp. 554-6o2),a discussion 
of its contents will notbeundertaken in this chapter. Itonly remains to emphasize that 
the Cadils is both a speculative and a practical work (the former qualities being often 
Overlooked by English readers who know only the partial English translation). While 
the musical janguage of Fux?s text was a conservative one for the eighteenth century， 
the principles and techniques that underlie it were recognized by generations of sub- 
Sequent musicians as possessing incalculable educational value. 


Heinichen. IfRameaus theory ofthe fndamental bass and Fux?s Species counter- 
point offered the two most dominant compositional pedagogies in the eighteenth 
Centuryathird,less systematic model,was cultivated in Germanythrough the skills of 
chorale harmonization and fgured-bass diminution. This pedagogical model was 
Deatly described by C. P. E. Bach in his account of his father?s musical atelier: 


In composition he started his pupils right in with what was practical, and omitted all 
the do sbecies ofcounterpoint thatare given in Fuxand others. His pupils had to begin 
their studies by learning pure four-part thorough bass. From this he went to chorales; 
firstheadded the basses to them himself and theyhad to inventthealto and tenor.Then 
he taught them to devise the basses themselves . . .34 


The chorale,for German pedagogues like Bach,became a microcosm ofcompositional 
techniques. By combining the e 全 cient harmonic scaftolding of the chorale with the 
elaborative diminution techniques ofthe through bass,a student could learn a variety 
ofcompositional techniques that could beadapted to anynumber of genres and styles. 
We find such a method of “thorough-bass composition>” already in a treatise that We 
know Bach admired and copied from: Friedrich Niedt?s AMzxsSicaliscpe 瑟 atdleit019 


32 Ibid., Chapter 9, PP. 252-90. 33 Mann,“Fux"s Theoretical Writings,”Pp. 57. 
34 David and Mendel, eds., THe Bacp Reader, p. 279. 
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(17oo-17). But the SIM4 of the thorough-bass composition text is undoubtedly the 
96o-page Der GeeJaL-Bass zi der Comtbositiot of Bach?s contemporary Johann David 
Heinichen (1683-1729), published in 1728 - SiX years after Rameau?s Tyat 好 and three 
years after Fux?s CTUa005S. 

Far more than a guide for deciphering fgured-bass signatures (as the seventeenth- 
century thorough-bass manuals had been)， Heinichen?s massive work is a complete 
compositional text,showing thekeyboardisthowavarietyofstylesand musical genres 
(including advanced“theatrical”styles of dissonance treatmenb may be mastered 
through the thorough bass. With a rich assortment of musical compositions quoted 
and analyzed, Heinichen?s text is a truly“practical” one refecting aliving musical tra- 
dition, albeit one that was probably only useful to a musician already possessing con- 
Siderable experience and Skills. In Example 17.1 (p. 543), we can see an illustration of 
Heinichen”s thorough-bass method of compositional elaboration. There Heinichen 
takes a basic harmonic realization ofa fgured-bass line and shows how a skilled key- 
boardist might elaborate the figure to produce a variety of different textures - in the 
Present case，in “cantabile” Style. Like the treatises of both Rameau and Fux， 
Heinichen?s text is a truly Practical one refecting the rich experience and knowledge 
of a Seasoned composer. 


Music theory in the“Classical”era 


During the second halfofthe eighteenth century, compositional pedagogy evolved in 
remarkable waySs. While numerous pedagogues continued to teach exclusively from 
contrapuntal and harmonic perspectives, respectively (the former frequently through 
adaptations of Fux?s strict species approach, the latter through some adaptation of 
Rameaus fundamental bass or Bach?s thorough-bass model),anumber oftheorists in 
Germany began to integrate these approaches within their own treatises. Johann 
Philipp Kirnberger?s Kzotst des JezeN 90tzes 1 de7 MI 了 太 (1771-79) presents PTobably 
the most Successful such synthesis (see Chapter 24,p.772). Buta newelement ofcom- 
positional instruction also emerged that reflected the concomitant shifts of composi- 
tional style characteristic ofthe so-called“Classicab” era: phrase and melody. 


Koch. While discussions ofphraseand melodyarefound in numerous treatises earlier 
in the century (primarily by Mattheson and Riepel),itwas in the TeE7SUcp ezer47tjezt049 
221 Ko1tb05SiO1 (1782-93) of Heinrich Christoph Koch (1749-1816) that we find the 
most Systematic attempt to offer a true method of melodic composition.35 The most 


35 The recent partial translation by Nancy Baker reflects this interestbybeginning late in volumeII(p. 
342) and continuing through the complete volume III - essentially all of the material on phrase and 
formal structure. See Koch, Jpztrodxctomy ESsa). 
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imposingand comprehensive presentation ofpedagogical musictheory ofthe Classical 
era, the treatise appeared in three volumes, in 1782, 1787,and 1793.36 

MUWSica theowica survives in “PartI, Section IT” (vol.I, pp.15-5o),which serves primar- 
jly to generate the tonal material - chords and keys - for a Practical course in compo- 
Sition. Section II (pp. 51-120) puts the material generated in Section I into practice， 
beginning with a relatively brief treatment of “consonant combinations of toneSs?” 
(Chapter 1) and then moving on to “dissonant combinations oftones”(Chapter 2, PP. 
68-120). Section III (pp. 121-228), titled“Strict composition, Or the correct Use of 
chords and their intervals>”resembles outwardly the version of “Strict Composition> 
that Kirnberger presents in Part I of Kzts 纪 though the two differ profoundly in theo- 
Tetical content. Just as Kirnberger had, Koch discusses submetrical elaboration of a 
four-part Sketch attheend ofthefgured-bass course (pp.213-28),and then procedes 
to a course in counterpoint in Part II (vol. I, PP. 231-374). 

In the second volume of Kochys treatise, we move from the lessons in harmony and 
counterpoint found in the previous volume to lessons in composition, and it is imme- 
diately clear that“melody”will become the focus of study (He emphasizes, for 
example, the melodic character of voice-leading taught in volume I.) Koch continues 
by outlining a compositional strategy he has derived from Sulzer, though it might be 
found in other rhetorically based compositional pedagogies: the composer should 
begin with a“plan>” (dlagye), and continue with its“realization”(4WSApza09), finally 
moving on to its“elaboration” (47say7petztbt9) (vol. IT p. 52). UTrging the composer to 
“conceive melodyharmonically”(vol. ITr, p. 87),Koch moves on toalengthyand highly 
original discussion of modulation (vol. I, PP. 137-269), the purpose of which is to 
open UP melodic choice to“non-diatonic”Ppitches,，and sensitize the student to 
melodic movements thatimply modulation,temporary or longer-lasting. Many of the 
examples ofmodulation consist only of single-line melodies, and it is clear that Koch 
Sees“modulation” as a way of conceiving ofmore extended melodies. Subsequent dis- 
cussion of musical meter (vol. I, pp. 288-341) concludes the preparation for compos- 
ing melodies. 

Koch makes it clear that the “inner nature”of melody is not Something that can be 
taught. (It can only be understood by those musicians possessing these old standbys， 
“genius”and“good taste.”) But the “outer nature” of melody is subject to a Series of 
“mechanical rules.”Thus,hetitles the whole of PartII ofvol.II(pp. 135-464) “On the 
Mechanical Rules of Melody>”though most of it turns out to be introductory to the 
composing ofmelodies, until Section III. 

ItisherethatKoch moves beyond theabstractcomparisons ofmusicand speech that 
were to be found in so many earlier rhetorically oriented treatises, and establishes a 


36 Study of the treatise”s organization is greatly facilitated by the table of contents for the work as a 
whole thoughtfully provided in the English translation as an Appendix (absent in Koch?s treatise as 让 
was in Kirnberger”s); the work is far more comprehensive than English-language discussion ofit might 
Seem to indicate. 
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moreempirical working vocabulary fortheanalysis and composition ofmelody, albeit 
avVocabulary still heavily indebted to grammar and rhetoric. Starting with the idea of 
punctuation and resting points in Speech, Koch turns to the topic of melody:“Just as 
in speech,the melody ofa composition can be broken up into periods bymeans ofanal- 
Oogousresting points,and these,again,into single phrases (sitze)and melodicsegments 
(THeile)” (trodictoy BEssay, p. 1).Theend ofa period is effected by both melodic and 
harmonic punctuation: harmonic cadence-types align with melodic closure and help 
articulate rhythmic Structure. Phrase-types are defined by this cadential ending, but 
also by their length (their “rhythmic nature” [ytjjltscpe Bescpa8ezpe 太 ). Thus， 
phrases that divide periods may beinconclusive (called byKoch an 4psax 巡 ) or aclosing 
phrase”(Scplssa 刀 ), depending on their cadences. Phrases divide 名 rther into “seg- 
ments” Or“incises” (BilscUpNitte),which we mighttoday call “hal 人 phrases”or“phrase- 
members.” Balance and periodicity are _ essential to Koch，who，like So many 
Subsequent analysts, shows a predilection for the four-measure phrase as the basic 
model, viewing longer melodic entities as“extended>”(emyetzte 风 Or “compound> 
(ZWUSCNIMLENGESCHODEeN2e) phrases. Indeed, later in his treatise, Koch shows hovw to extend 
aperiod so as to create an entire movement of a larger work,and ultimately to the for- 
mation of multi-movement Works.37 Of particular interest in Koch?s treatise are the 
many musical examples he cites to illustrate his ideas. While many of these musical 
examples are ofhis own creation,a largenumber ofthem originate from the works of 
his contemporaries, including Joseph Haydn. 


“Musique pratique” in the era of the conservatory 


Bytheend ofthe eighteenth century, the hitherto distinct national traditions of music 
theory- French fundamentalbass,Italian species counterpoint,and German thorough 
bass -had begun to blend together in such varying configurations that it is di 但 cult to 
Speak any more ofspecific national traditions. But one element of music pedagogy did 
remain constant during the eighteenth century through all the momentous Shifts of 
theoretical thought we have witnessed: most advanced musical instruction seems to 
have been designed Principally for the single student, whether working through the 
material with a teacher, or perhaps alone reading a text. Class instruction in practical 
music theory, geared as itwas to the skills ofcomposition and accompaniment,was the 
exception (although Rameau taught“classes”of composition in the 174os Using his 
“textbook”Z24 和 it de M basse JoxzdaeNltrle).38 Theory instruction after the French 
Revolution would changemarkedlyin this respect, bringing about new genres of prac- 
tical music theory. For in the course of the nineteenth century, numerous educational 
institutions - particularly those of the music“conservatory”- Were established 


37 See Lester, Co1ibo5 话 oOU0L THeo1) 太太 e BGAtee1 太 CelltD， ppP. 290-93 for an illustration of Koch>s 
method ofmelodic expansion. 38 Christensen, RaNe4U, PP. 309-10. 
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throughout Europe,in which formal instruction on topics ofapplied music were given 
thathad hitherto been the province of private music instructors. This new institution- 
alization of music pedagogy would have profound infuence on the development of 
music theory. 


PH11S 


Whilethe origin ofconservatories ofmusic can betraced backto well beforethe French 
Revolution (particularly in Italy), the modern European conservatories are largely a 
product of the post-revolutionary period - a_ government response to the music- 
educational demands of an emerging middle class. After a protracted period of gesta- 
tion, the Conservatoire National de Musique et de Dekclamation was established ip 
Paris in 1795g, followed by the state-Sponsored conservatories in Prague (1811), Graz 
(1813), and Vienna (1817). In various parts of what would eventually be a unified 
Germanyythefamous Leipzig Conservatoryopened in 1843,directed by Mendelssohn， 
followed soon thereafter by conservatories in Munich (1846) and Berlin (185$o). By the 
186os, the conservatory movement had Spread east to Russia, and would eventually 
gain a foothold in America as well. 

In Paris, a major center of nineteenth-century musical “progress?”the post-revolu- 
tionary era brought with ita cosmopolitan environmentfor musical study: an interna- 
tional faculty from various musical backgrounds staffed the Conservatoire，which 
drewadiverse lot ofstudents hoping for musical careers. Consensus on a curriculum 
of study was elusive, however, and the debate within the committee entrusted with 
producing the theory curriculum was forceful, though the committee met its charge: 
beginning with a Prizctzzbpes ElEjteNtziyes de MMS10U2 (1799), it produced five joyes de 
501eqe, a Taite dpaiolie and numerous pedagogical works for voice，piano, and 
Orchestral instruments within the next ten years. The theory curriculum was divided 
into co72b05 育 ON 友 EozigUe and comtzbos 诺 ON 1atigxey the former constituting courses in 
elementary voice-leading and figured bass called pa7tomiie, the latter instructions in 
counterpoint and fugue (and much later on, also instrumentation).39 It is not possible 
in this chapter to trace the development of the entire music curriculum in Paris and 
elsewhere. Instead, we will concentrate on one component of this curriculum, albeit 
probably the most critical: harmony. Despite the profusion of other Skills taught， 
harmony was - and remains largely to this day - the core element of any music peda- 
8g08y. 

The“o 伍 cial”Conservatoire harmony text of comtbos 诺 OU Eo7igUe Was the brief 
(eighty-page) TaitE dpazNoNie (18o4) written by Charles-Simon Catel (1773-1830)， 
oneofthefounding members ofthe Conservatoire.Adopted unanimously bythe com- 
mittee, it was reissued numerous times until the aftermath of the Congress ofVienna， 


39 Groth, Die Jazz0siscpe Ko1tzbo5 谨 osLepye, p. 14. The table on p. 17 demonstrates the evolution ofthe 
theory curriculum throughout the century. 
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and thereorganization ofthe Conservatoire in 1815-16.According to Fetis,Rameau?s 
theory of harmony was the dominant paradigm for French music teachers when Catel 
WwWIote his treatise.42 The theory promulgated by those teachers was really a parody of 
Rameau's System,， with an emphasis upon chordal generation by mechanical third- 
Stacking.4: Not SUrprisingly, the theory of third-stacking eventually garnered opposi- 
tion byanumber ofyounger committee members. 

Catel attempted to avoid the arbitrariness ofsuch ad hoc manipulations of the cozbps 
SO0101e by positing a single ninth chord (either natural or fat) as the Source of all 
harmony. There was no “natural”justification for this construct by appeals to acous- 
tics or numerology. It was Simply a practical heuristic. Chords extractable from this 
COnsStruct are pa7MlO1Nie Sitble OU MUteAe.The remaining chordal vocabulary 人 alls into 
the category of pa7MlON1e Co1bosEe OU Qicielei these chords are constructed by sus- 
pending tones from previous chords.42 Although Catels category of pa771ONie CON1b0SEe 
OU 01NJicielle is arguably too broad (admitting combinations of submetric dissonance， 
chordal dissonance,andapparently consonant“chords”),his intention is clear enough: 
the ninth chord can furnish a“naturab” vocabulary of chords, while voice-leading is 
invoked to explain“modifications”of these natural chords. In 包 ct, lessons in voice- 
leading form an important component of Catels book, though they are largely lessons 
by example, not verbal explanation: chord progressions are always demonstrated in 
four written-out parts (with no analytical “shorthand” other than fgured-bass 
Symbols)，and many are Subsequently“elaborated”in shorter note values in the 
manner of Kirnberger (or Fux). Catel scrupulously preserves Rameau?s terminology 
for cadential types,but he never Uses Rameau?s fundamental bass theory as a means of 
teaching“preferred>”chord progression . 

With the end ofthe Catel era, other texts were published that continued the spirit 
of Catels pragmatic approach. For example,Anton Reicha (177o-1836),a member of 
the original committee who had been educated in Vienna, published a harmony course 
that he had certainly taught in the classroom: CoWU1S de co1b0S 诺 ON NMNS1CUL2，OU tQi 失 
CO1Nbjet et701SONNE QUINONie b1atigUe (1816-18). “Thereareonlythirteen chords in ouUT 
musical system>”Reicha claimed,and he proceded to presentalistoffrequently occur- 
ring“harmonies”from contemporary music with little consistent theoretical thread 
to hold them together.43 Such a work could only appear to Fetis as“a most deplorable 
return to the empiricism of old methods from the beginning of the eighteenth 
century”: evidently the pedagogical ordering ofthe chordal vocabulary was once again 
thrown into question with the new music of the early nineteenth century.44 Catel was 


40 Wagner, Die 感 Q1MtONieLejye, p. 62; also see Gessele, Tstitzttiozalizatio1. 

41 Groth, Die ja1lz0SiscHe KoNtzbos 说 osLeye, pp.26-30.As shown in Chapter24,pp.76o-61,the theory 
ofthird-stacking was in factarelativelyminor-andultimatelynegligible-elementofRameau?s system， 
although it received exaggerated emphasis by“followers”such as Marpurg, dAlembert, and Roussier. 
42 “Fa7ONIE CONbosle is based upon Ha71NONie Stbei itis formed byretarding oneor more parts,which 
Prolong one or more sounds from a chord into the following chord”(Groth, quoting Catel, Die 太 az0- 
SiSCpe Ko1tbositiosLepye, p. 31). 43 Ibid., p. 42. See Chapter 18,p. 586 for alisting of Reicha”s fun- 
damental harmonies. 44 Quoted in Groth, Die jajtzbsiscjpe KoNtzos 说 011SUeH7e, p. 41. 
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the Ultimate victor, however, for Reicha seems to have had no followers, and it was 
Catelbs system thatformed thebasis of FEtis?s TYUi 妈 comtjletde thEozieetadebyatigxe 
de _ Pamiolie (1844)，the best-known French harmony book of the nineteenth 
CEentUITY.45 


人 陋 e7N0 


Mnusictheory in Vienna was altogether a different matter. Vienna was no revolutionary 
city: indeed，much was unchanged since the eighteenth century. The traditional 
fgured-bass manual remained the basis of theory pedagogy for much of the first half 
of the century; often called Gexzeralbapjepye-Fa7iONielepye， the title was more fre- 
quently reversed by the 184os.4 By contrast with Paris, where the Conservatoire was 
the music-pedagogical center throughout the century and beyond, and royal patron- 
agehadallbut dried up,in Vienna, the Imperial Court continued to offer employment 
to musicians,and the Catholic Church continued asan importantsponsorofmusicand 
music education, as it had well back into the Middle Ages. 

Vienna”s most famous theory pedagogue of the nineteenth century, Simon Sechter 
(1788-1867)，began his career very much in the eighteenth-century tradition as a 
Private instructor (the circumstances under which he gave one counterpoint lesson to 
Schuberb.47 Sechter published his first text, a Cejzeyalbapjepyein 183o in the midst of 
afood of such books by fellow organist-pedagogues. But his crowning achievement 
Was his CUWU4Sitze de7 MOUSESCHpeN KoNtzb05 谨 OU (1853-54), published, as Fux?s CO7adols 
had been, when the author was Sixty-five (though certainly Sechter had been teaching 
much ofthis material atthe newlyestablished Conservatory since the 183oS). Like Fux， 
his illustrious predecessor in Vienna, Sechter was essentiallyaliturgical composer,and， 
also like Fux,his reputation and fnancial support, atleast early in his career, were due 
in part to his position at the Imperial Court.48 In later life when the GdSitze Was 
published, his 包 me as a pedagogue had grown considerably, capped apparently when 
the insecure Anton Bruckner came to him for composition lessons. Bruckner was in 
包 ct forbidden by Sechter to compose anything original in his lessons. Instead, he was 
obliged to write outa seeminglyendless stream ofabstract counterpointand harmony 
exXercises, preserved to this day in Vienna. Bruckner”s faith in Sechter?s authority Was 
apparently never Shaken, and there may well be some“Sechter-infuence”on his 
music, though that remains controversial. However，Bruckners famous one-liner， 
“Look Gentlemen,this is the rule,butI don?t composethat way>” is indicative ofhow 
far pedagogical theory had moved from compositional Practice - at least pedagogical 
theory as he learned and taught it.49 


45 For more on Fetis”s Tyaite, see Chapter 3o, pp. 934-35. 

46 U.Thomson, TDyaxssetz2019e1; See Wason, ie)0tEse Fa7MONC THeo7) fora more wide-ranging study 
47 Mann, THpeo7) Gd Practice, pp.79-85 and 143-48. 

48 Ibid.,pp. 8o-85. Also see Tittel, Die TYieltey MXWSTRpocpscHzle. 

49 Sechter”s own theory ofharmony is discussed and illustrated in Chapter 25, pp. 788-91. 
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CE7IMI1QTOJ 


In Germany, early nineteenth-century pedagogues responded to a growing middle- 
class market ofeducated music Ziebpaber.Therun of“%general music texts” (4UGeMletNe 
MsSiRepxrez) directed atthis public began early in the century with books by Gottfried 
Weber (1779-1839) and Adolph Bernhard Marx. In both cases, they were abstracted 
from much larger treatises on composition. Most of Weber?s4UGeette MUWSIREpye ZN 
SeLbst0lte1UCNE 7 Fepyey 2010 Zemtelde (1822) Was extracted from his TE7SUcA ezte7 
IEo1tete1l THeoxie dey 7osetzlootst (1817).22 Oddly, though,， the prominence given 
harmony in the larger TSUcA is absent in the far more rudimentary 4UGetetzje 
MWLejye, where the subject is folded into a single short chapter entitled “Harmony， 
Melody, Key, and Scale”(Chapter 3). 

The 4LUGemezze MSIEiye (1839) of Adolph Bernhard Marx (1795-1866) is 计 any- 
thing even more elementary in technical coverage of harmony, perhaps because the 
author was far more concerned with certain aesthetic and pedagogical issues. The 
Seven chapters of Marx?s catechism cover (1) basic pitch material; (2) rhythm; (3) the 
human voice and study of instruments; (4) elementary formal Structure; (5) theory of 
form in art-music; (6) artistic performance, with an appendix on playing 位 om score; 
and (7) music education and music instruction.5: This author?s iconoclastic approach 
is even more evident in his Die Zepzye Yo dey MMSIRULScReN 天 obo5 放 ON，j7URESCA- 
矿 eoetikc (1837-47). Marx completely ignores the traditional division into individ- 
ual disciplines (e.g., harmony and counterpointb, distinguishing merely between a 
SOrt of Aristotelian 加 te and abbjied theory of composition. The first two volumes of 
the work deal with the“pure”theory, presenting an integrated discussion of rhythm， 
melody, harmony, form, and counterpoint, together with work in motivic develop- 
ment and Symmetrical period construction. Marx?*s“pure”theory holds true for all 
instrumental genresand stylisticidioms,and itis always compositional in orientation: 
rather than learning techniques of “harmony>”in isolation, students prepare Small 
compositions from the first lesson on. Applied composition (covered in vols. II and 
IV) concerns advanced vocal and instrumental forms. In Marx?s viewy the point of 
theory pedagogy is not So much to impart“knowledge>”but to stimulate creative 
activity- 

Marxundoubtedlytaughtmaterial ffom his Kozzbjositoxslepyein Berlin,wherehehad 
beennamed University MusicDirectorin 1833,andhis progressiveviewson education， 
inspired very likely by the Swiss pedagogue Johann Heinrich Pestalozzi“were Very 
much in line with the pedagogical mandate of the University of Berlin.252 BuUt Marx?s 


50 For information on Webers music theory, see Chapter 25, pp. 782-88. 

51 Hahn, “Die An 全 nge der Allgemeinen Musiklehre”Pp. 65. 

52 Marx, MUWSicaL Fo (Burnham trans., pp. 6-7). In Rainbow?s view “it was Pestalozzirs achievement 
to demonstrate that a childs education depended less upon memorizing facts than on the provision of 
OpPportunities to make 包 ctual discoveries for himself> (Msic zt EdxcatiotaL THoIACNQ Practice,p.135). 
This is precisely what Marx was trying to do. 
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ideas were evidently not as popular or infuential everywhere in Berlin. The harmony 
textbook of Siegried Dehn (THeoyetrscp-byaRtscpe a1MMONieLepye, 184o) offered serious 
competition to Marx, being adopted as the o 伍 cial music theory text in Prussia. Dehn 
was a rather coOnservative pedagogue who eschewed what he considered to be Marx”s 
highly metaphysical approach to music; instead Dehn believed musical instruction 
Should bebased upona more empirical, sober Study of Classical norms of practice.53 
Whenthe Leipzig Conservatory gotunderway in 1843,Mendelssohn and Spohr rec- 
ommended Moritz Hauptmann (1792-1868) as professor of music theory. A thinker 
Tegarded by one commentator as responsible for “returning music theory to the uni- 
versal significanceithad in the middleages>”54 Hauptmann Was nevertheless interested 
in the more mundane, pedagogical application ofhis ideas. Indeed, he left a torso of a 
harmony book (completed by his student Oscar Paul) that presents most of the topics 
that would be moref 名 lly developed in PartI ofhis major work: Die Naty7 de7 五 7111ON 庆 
20l04 de7 Metip ZU1 Teoxie de MI 大 (1853).55 The Leipzig Conservatory was also the 
point of origin of two works that went through many editions, continuing to be the 
Standard harmony booksalmosteverywhere that European classical music was studied 
through the rest of the century: the Zepy7pxcp der 瑟 a7ioNie (1853) by Ernst Friedrich 
Richter; and the MUWSIRaLiscpe KombosioNslepye (1883-84) of Salomon Jadassohn.56 
Richter”s book turned Gottfried Weber”s critical empiricism into textbook dogma， 
popularizing his use ofroman numerals and other notational innovations. Jadassohn2s 
厂 a7NONielejye (which constituted one part of his comprehensive Koxztjos 谍 ONSLepye) is 
hardly distinguishable from Richter?s,exceptthat it deals more extensively with chro- 
matic chord-progression owing to the author?s aesthetic proclivities and the work2s 
laterpublication date. (Jadassohn wasactuallyRichter?s successoratthe Conservatory.) 
The fact that these books went into edition after edition is symptomatic of the dearth 
of new ideas, and the irrelevance that pedagogical theory was falling into: despite 
attempts at reform by the likes of A. B. Marx, neither a theory nor a pedagogy of 
“Nineteenth-Century Harmony”ever really seemed to getunderway. 


Riemann. The towering pedagogical figure in Germany of the latter part of the 
century, Hugo Riemann (1849-1919), did his best to move the pedagogy of theory 
beyond this impasse.A student of Jadassohn?s at the Conservatory and the University 
of Leipzig, he went on to take a doctorate in Gottingen,， returning briefly to the 
Universityof Leipzig in 1878 to begin his academic career. After positions in Hamburg 


53 See Eicke, Der stre 比 p.15. Dehn?s book is divided into xsica eo7ica VS. MUSiCa Uctica though the 
former begins to look attimes more like an acoustics manual. Footnotes trace ideas back to eighteenth- 
century Sources (Dehn was one of the first historians of theory). Dehn?s system of chord classification 
contained in the second practical part recalls Marpurg, but comes directly from his teacher, Bernhard 
Klein. 54 Rummenholler,“Hauptmann， p. 11. 

55 On Hauptmann?s Theory ofharmony see Chapter 14, pp. 459-62. 

56 Richter?s book was the firstvolume ofa three-volume set entitled Die 7QRtscHe Stxdie1l ZUT THeO1iE 
de7 WMSifi the first volume was translated into at least eight European languages (See Thomson, 有 isto7 
oamioNic THeo1,p.17).Jadassohn likewiseproducedathree-volume pedagogical work called Die Lee 
VON 721EN 94tZze, Which firstappeared in 1884. 
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and Wiesbaden, among other places, he returned to Leipzig in 1895 for the rest of his 
professional life. IfRameau had attempted to "formalize”thefgured-bass practice of 
theearlyeighteenth century Riemann undertooka similar agenda with respect to har- 
monicpractice ofthemiddletolate nineteenth century (although one mightarguethat 
the harmonic practice Riemann sought to formalize in 1882 at the beginning of his 
career- Whenhe dedicated his 瑟 azdbgUcR de7 有 aiON1elepye to Liszt-isnotthesameone 
thatheformalized in his matureharmonictheory,wherehistastesseem tohavebecome 
more conservative with age). Like Rameau, Riemann understood the importance of 
Speculative music theory as a Source of intellectual renewal for practical theory: thus， 
his career also alternated between “speculative” and“practical”works, and also like 
Rameau, theoretical advances might well occur in the midst of overtly pedagogical 
works,such ashis matureharmonictheory TeE7eztjzcpte CNONIEeLeyei0de7 DieZepyevo1 
dez toNaleNl POOLeNde74RRoxrde (1893),which has clear pedagogical aspirations.57The 
“theory of tonal functions of chords”as the book was subtitled, is clearly Riemann2?s 
chief original contribution to the central pedagogical discipline, and the one which 
continued to infuence aline oftheorists.38 Riemann also published tirelessly on many 
other pedagogical topics, including fugal and vocal composition, fgured bass, piano- 
playing, instrumentation，score-reading, and rhythmic agogics. Moreover，he Pro- 
duced editions of the Koztbjos 谨 oslepyel of Marx and Lobe, making these pedagogical 
works available to alater generation,and published a collection ofanalyses ofall ofthe 
Beethoven Piano Sonatas and Bach>?s TYzLL72ztbjered CUavierintended for piano teachers 
and students.?9 (This is not to mention,ofcourse,his even more voluminous output in 
more "scholarly”areas ofsystematic music theory, psychology, and historical musicol- 
0ogy.) But clearly, the practical theory curriculum of the nineteenth-century coOnserva- 
tory Was Central to his interests. No writer from the nineteenth century exerted Such a 
profound infuence upon musical pedagogy as did Riemann, or has continued (at least 
in many European couUntries) to exert Such a marked presence. 


ENGUCNQ CNQ Not 太 .41e1tC0 


Translations of the major French and German pedagogical treatises had appeared in 
England throughout the eighteenth and into the nineteenth century. There was little 
indigenous music pedagogy from England 们 om this time, however. Perhaps the first 
truly original voice of English music theory came with the Zeatise o7 五 oO by 
Alfred Day, which appeared in 1845.Theauthor,a physician byvocation, presented all 
chords as derived from seven-note third-stacks modeled on the harmonic series (9th， 
llth and 13th chords”) over tonic, dominant,，and Supertonic,， and attempted to 
promote anew“fgured bass”notation that specified precisely the relationship ofthe 


57 See thetable ofpublications given by Seidel in “Die Harmonielehre Hugo Riemanns.” 

58 See Imig，Systemie de7 Potpio1sbezetcp2009. For further discussion on Riemann?s theories，see 
Chapter 25, pp. 796-8oo. 

59 Riemann, 工 .VC Bee 如 ove15S SN 太 cpe KUaVieySoUOSo1Uate1 (1917-19); KECHiSMUNS Gd27 FUGIEN-KONOSz 丰 ON 
(189o). 
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bass to the root of the chord. This idiosyncratic development of post-Rameauian 
theorybyan author outside ofthe pedagogical mainstream Would likely have had little 
infuence had it not been taken up by Day?”s friend, the prolifc composer and infuen- 
tial teacher George Macfarren.6o In 人 钥 ct, espousal of Day?”s System led to Macfarren2s 
resignation from the Royal Academy of Music in 1847, though he was recalled to his 
position in 1851. Day?s ideas were also taught by Sir F. A. Gore Ouseley, professor of 
music at Oxford from 1855 until his death in 1889,6 and ultimately by Ebenezer 
Prout, whose numerous music texts were the most widely used in Victorian Britain.4 
Prout's treatises became also important in North America, where they were often 
Teprinted.Tobesure,anumberofearliercontinentalmusictheoristshadbeen imported 
to North America in English translation. First, Catels Tyazt was translated by the pio- 
neering American music educator Lowell Mason.6 It was followed by James Warner”s 
abridged translation ofVWeber?s TSxcp, while atranslation of Marx2?s Ko1tbosi 丰 0O11SLEAIe 
offered his uniqueviewofpedagogytoan English-speaking readership.64 Bythe186os， 
the American conservatory movement had produced new and voracious consumers of 
imported pedagogical material. Richter”s simplification of Weber appeared, followed 
by a translation of Sechters volume I; even the Hauptmann-Paul harmony book was 
translated by another pioneer of American music education, Theodore Baker.55 One 
of the only indigenous American pedagogues of the time was Percy Goetschius 
(1853-1943) American born, but German trained.66 Pedagogical theory in America at 
theturn ofthetwentieth century, then,wasamelangeofstujtified ideas drawn fromthe 
Principal Puropean works ofthe genre. With fewexceptions,the beginnings ofinstitu- 
tional music theory in the New World coincided with a period of its decline in the Old 
World, for pedagogical music theory in Europe had lost touch with the way in which 
theoryand compositionweretaughtintheeighteenth centurywhile,ontheotherhand， 
largelyignoring the newer compositional developments ofthe nineteenth century. 


Twentieth-century educational reforms 


Perhaps the one credible attemptattheturn ofthe twentieth century to write a teXxt of 
harmonythatactuallytookinto seriousaccountcontemporaneousmusical practice Was 


60 Macfarren, THe RUH2NENL Oo 庆 BAO SIX Zectxyes 0 瑟 CN1O1O)。 61 Ouseley, 7Tyeatise o1 五 a7111O1O). 
62 Prout, Famiot. Prout?s infuence is also apparent in Foote and Spaulding, Modemtz 五 ZiO12). 

63 Mason,4 Treatie by Cate/. 64 Weber, THeom) ofFMUWSicaL Co1tzos 谨 00; MarX, MUWSICAL Co7Ntzo5i 丰 01. 
65 Richter, 4 MaxUal ofBa7io103 Sechter THe Comect Ordej; Hauptmanny, MUULo 广 GaNO1). 

66 Goetschius studied in Stuttgart with Immanuel Faisst,a founder ofthe Stuttgart Conservatory. 7TNe 
Waterigl USed zi MUWSicaL Comtzosiot is reputedly Goethschius”s adaptation of Faisst”s (unpublished) 
System of harmony designed for English-speaking students at the Conservatory. With the publication 
of this work， Goetschius returned to the United States, and to a long teaching career, beginning at 
Syracuse University, and then the New England Conservatory. With the founding of the“Institute of 
Musical Art” in New York in 19o5 (later to become the Juilliard School in 1923), he became head of 
theory and composition, teaching there until his retirement in 1925. 
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the 瑟 aotteleyeofRudolfLouisand LudwigThuille(19o6).Thequalityofinstruction 
in Munich hadalreadyshoneforth inaslim,butinteresting 五 a7MtoNtielepye(19oo)bythe 
young Munich-trained composerand criticAugust Halm. Louis and Thuille went well 
beyond this, however, devoting half of their own 矶 a7MioNtielepye to an exploration of 
“chromatic harmony”and other progressive compositional techniques. The book was 
the product of a number of fortunate circumstances. The method and many of the 
musical examples were byThuille, an experienced pedagogue and talented composer， 
whileLouis,acomposerand musiccritic(whohad takenadoctorateinVienna),brought 
both aestheticand theoreticalerudition to the project. Finally,the core repertoire ofthe 
bookwasmusicofthe“Munich School”whosemostimportantinternationalexponent 
was Richard Strauss.The notion thatthis repertoire emanated from a“school>” ofcom- 
position, currentin the music-critical literature ofthe timeand in subsequent musico- 
logical writing,，pointed to its relatively unified cultural and aesthetic origins, and 
endowed the work with stylistic and technical consistency. Thuille had studied with 
JosefPembauer (a Brucknerstudenb in Innsbruckbefore working with Rheinberger in 
Munich,and Louis certainlyknew 了 Bruckner?steachingattheUniversityofVienna;thus 
it is not Surprising that the book synthesized features of the Sechter-Bruckner Step 
theory with Riemann?s function theory. Despite theextraordinary musical change that 
would occur in the years to follow, the book remained the most frequently cited 
harmonytextin asurveyofGerman conservatories dating ffom the early 196os.67 

Almost everywhere else, however, the“Golden Age>”of zstica 思 Uctica Was a distant 
memory. The composer Vincent d?Indy, studying at the Paris Conservatoire in the 
187os,found only Cesar Franclkes organ classes to havehad anyvalue,thelessons ofthe 
Belgian master having become “the veritable center of composition study>”The three 
COUrses in “advanced composition” on the other hand, were taughtbya"“composer of 
comic operas Who had no notion of the symphony>”D?Indy?s experience as a student 
eventually turned him into an educational reformer. Inspired by his experience with 
Franck, whose lessons were "founded on Bach and Beethoven, butadmitted all of the 
new ideasand initiatives dIndyadvocated a return to classicism as an antidote to the 
Conservatoires academicism. Unable to realize his reform at the Conservatoire, he co- 
founded and directed a new kind of educational institution in 19oo: the Schola 
Cantorum. In his opening address, he proclaimed loudly “Art is not a trade”(<LArt 
mn?est pas un metier”), thereby declaring war on the unimaginative theory instruction 
of the Conservatoire pedants.48 Echoing Marx”s earlier renewal attempt，d?Indy 
regarded the study of compositional craft as essential preparation for the creative act 
ofcomposition,notan end in itself 


67 Forster “Heutige Praktiken im Harmonielehreunterricht> in Beiztbige,ed. Vogel, p.259. 

68 D?Indy?s CoWys de co12j05 话 ON MUSiCaje is a comprehensive treatise (recalling Marx, in some respects) 
that includes considerable study of a broad range of styles, and much work in early music. However， 
many anecdotes testify to d?Indy?s conservative tastes with respect to music of his own time, a cOnserT- 
vatism that grew more pronounced in the 192o0s. 
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Schoenberg and Schenker.， Mnusic theory instruction at the Vienna Akademie (later 
renamed the Hochschule) had already run into criticism during Sechter?s last yearS， 
and by 191lo, an“exposE”painted a dismal picture.69 Both Heinrich Schenker and 
Arnold Schoenberg were considered as potential rescuers of theory instruction. 
Schoenberg eventually received theappointment,and it seems clear thatthe writing of 
his 五 zzjto1itielejpye (1911) was designed to provide the pedagogical authority he lacked 
in the absence of an academic degree. Schenker, on the other hand, had already pub- 
lished a 五 atottielepye in 19o6, the opening volume of what he called “New Musical 
Theories and Fantasies ofan Artist" - another attemptto reconnect theory instruction 
with the larger concerns of Art, and a reform effort that was in part a reaction against 
his own studies with the notoriously pedantic Anton Bruckner at the Akademie. 
Though“conservative” in the sense that it too was a return to the canonical music of 
theViennese Classical composers, Schenker?s 五 wjMiONielepye radically revised the disci- 
pline by banishing the study of voice-leading to the volumes on counterpoint he was 
then writing;j“harmony>”became, in effect, the first step to analysis rather than com- 
position. Schoenberg?s pedagogy ofharmony, on the other hand, remained a Prepara- 
tion for composition. He had little use for “theorists”and their theories; his focus 
remained upon the teaching of compositional craft in the clearest and most e 伍 cient 
way. Indeed, Schoenberg?s pedagogy departs little from convention - at least until the 
chapter on“Non-Harmonic Tones 汪 anyway.There,hevoices Strong Skepticism ofthis 
COncept. It becomes clear that Schoenberg is attempting to revise the traditional 
theory to help make it account for his own musical language of the time - Which had 
justturned to atonality. 

Schenker”s own teaching was limited (he never held an academicappointmentb,and 
his influence on pedagogy was essentially posthumous,occurring after the emigration 
of a handful of his disciples to America in the late 193os, and the reemergence of his 
ideas in an entirely different musical culture in the latter half of the century. 
Schoenberg?”s pedagogical infuence, on the other hand, began early (Berg and Webern 
Studied with him right after the turn of the century), and was Strong throughout the 
first half of the century. The Viennese Classical composers (particularly BeethovenD) 
loomed large in his teaching from the beginning, and apparently this focus became 
even Sharper in his teaching in California in the 193os, to judge by the pedagogical 
manuals dating from that period.7" Ironically, his twelve-tone theory- thesource ofso 
Imuch of Schoenberg's 包 me and notoriety - remained primarily within his Private 
compositional workshop (See Chapter 20, pp. 6o9-13). But despite their radically 
different interpretations ofthe music oftheir Viennese predecessors, Schoenberg and 
Schenker were ofone mind with regard to its hallowed place in their curricula. 


69 Violin, Zxstitdei also see Simms,“Schoenberg.>” 
7O For examples of Schoenberg?s pedagogy, See StraUCt1UGL EPONUCEONS; PJeliNNQT EXe1C1SE5S; PROUGQNENLGAS; 
Modek. Also see the discussion in Chapter 25, pp. 8oz-o6. 
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Hindemith. If Schoenberg*s tonal theory can be seen to have been strongly infu- 
enced byhis own compositional work, the same can be said even moreemphatically of 
another prominent composer-theorist from the early twentieth century: Paul 
Hindemith (1895-1963). Having reached considerable prominence as a composer and 
performer of new music, Hindemith, like Schoenberg, without an academic degree， 
was appointed to a teaching position at the prestigious Berlin Musikhochschule in 
1927. Even before his move to Berlin, Hindemith had expressed definite ideas on the 
Shape a theory/composition curriculum should take. But his experience of actually 
teaching composition convinced him of the need for a frmer theoretical 位 amework. 
Accordingly, Hindemith began to study the theoretical literature, teaching himself 
Latin So that he could read medieval and Renaissance treatises. NUumerous SOUrces 
testify to his prodigious knowledge of historical music theory. In 1933,a commission 
for a_ series of musical “handbooks”occasioned a manuscript Hindemith called 
“Composition and Its Teaching”(Koxztzjos 庆 OU 2000 Ko1bosio1SLepye). Though this 
work never reached publication (owing to the worsening political climate that would 
force his emigration to America Six years later), much of the substance of that worK 
was taken over into his major theoretical project, collectively entitled in English 7NZe 
Ca 让 of MUWSicaL Combos 说 oO and published in several installments between 1935 and 
1942. (Athird,unfinished section ofthe Cra 诊 was eventually published posthumously 
in 197o.) 

Hindemithys major innovation as a theorist of harmony was to obviate distinctions 
between diatonicism and chromaticism by invoking various continuums oftonal rela- 
tions based Upon acoustical grounds. With few exceptions, all chords have“roots?” 
(determined by the root of their lowest，most “consonant” interval)，and a 
Hindemithian analysis would notate the succession of these roots (thus updating the 
venerable“fundamental bass”), as well as indicate the chord group (which, in turn， 
Shows thelevel ofconsonance or dissonance in each chord). This reading of“harmonic 
fuctuation>” as Hindemith called these analyses, was fexible enough to have implica- 
tions for composers working in many styles, including jazz, and this theory enjoyed 
Unprecedented popularity in America for a period in the mid-twentieth century. 

Buttimes quickly changed. In 1952, Hindemith le 作 Yale to return to Europe,where 
he taughtat the University of Zurich, and the English-language criticism of his peda- 
gogical project began in earnest.7: Most consequentially, perhaps, a Strong alternative 
to Hindemith”s theory was gaining a foothold in American soil. In the Same year 
Hindemith left Yale, Felix Salzer published his Strxwctyal Fea7ig, the first large-Sscale 
analytical study to apply the theories of Heinrich Schenker to the same broad reper- 
toire that had interested Hindemith - early polyphony to twentieth-century “tonal>” 
music. And through the following decades, Schenkerian theory gained an increased 


1 Cazden, “Hindemith and Nature”，Landau, “Hindemith the System Builder”，Thomson， 
元 ? 站 ? Y: ? 
“Hindemithys Contribution.” 
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following such that Hindemiths pedagogical program soon became little more than a 
historical curiosity. 


Boulanger. While all of the modern music pedagogues whose “theories”we have 
considered in this essay published works in which their ideas were developed and 
explained,， we Should keep in mind that not all theory pedagogy is necessarily So 
Systematically articulated. (Recall Cocjlicoxs description of Josquins compositional 
pedagogy cited above.) If we judge the effectiveness of teachers by the quality and 
esteem of their students, then no teacher of composition and analysis was probably 
more venerated in the twentieth century than Nadia Boulanger (1887-1979). 
Although trained as a composer by Widor and Faure, Boulanger abandoned composi- 
tion early on to dedicate herself to the teaching of other composers. Rather than 
attempting to critique the compositional submissions of her students, though， Per 
lessons seemed to have centered more on the careful analysis of music by certain 
“Classical” composers in addition to selected new works of composers that she held in 
high regard (such as FaurE and Stravinsky). In addition, Boulanger demanded of her 
Students the 名 1]1 mastery of traditional practical Skills of score-reading, Solf 他 ge, and 
fgured-bass realization. While it is not possible to speak ofany codified theoretical or 
compositional doctrines that Boulanger propagated,the fierce integrity and profound 
musicality with which she undertook the study ofmusical scores proved to bealasting 
inspiration for her dozens of important students. 


Mnusic theory in theacademy 


At the close of the Hindemith era, two important developments got Underway that 
wouldhaveasignificantimpactonthepedagogyofmusictheoryin NortnAmerica.The 
more short-lived ofthese was the so-called Contemporary Music Project(CMP),spon- 
Sored by grants from the Ford Foundation, which began its activities in this area by 
funding residencies forcomposersinthepublicschoolsin 1959.InJuly 1963,CMP was 
established formally,seeking“tomodernizeandbroadenthequalityand scopeofmnusic 
education at all levels.27 The increasing gulf between contemporary music and the 
broader publicwas one ofthe main concerns ofthe CMP project. To thateffect,itinau- 
gurated a series of seminars and workshops on contemporary music in many Univer- 
Sities that brought together composers and mnusical scholars from a number of 
disciplines to discuss“comprehensive musicianship 盖 yet another attempt to reSscue a 
theory curriculum that had lost touch with music of its own day. Thus, an important 
themewas“restructuringtheexisting coursesin theoryandhistory-notonlyto devote 
adequate time to consideration ofcontemporary music, buteven more importantly, to 


72 Comlb1epelsiye MUWSICIONSA 过 ,p. 3. 
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considerall musicaltraditions in terms ofour present-dayvantage point.”73The“com- 
prehensive”partofthe program (echoing Pestalozzi,A.B. Marx,and othereducational 
reformers ofthenineteenth century)attempted toaddressthe perennialcomplaintthat 
“a Synthesis rarely occuUrs between courses within the general area of musicianship or 
between musicianship courses and professional studies; the student receives very little 
opportunity to develop a comprehensive view ofhis entire feld.274The impactofCMP 
was felt on the pedagogyofmusictheory throughoutthelate 196os and 7os: the tradi- 
tional categories of“harmony> “counterpoint”and“aural skills”wereeffaced as many 
of the textbooks of this era combined these pedagogical genres. As for organizational 
Schemes, Some writers did indeed focus on contemporary music first (Cogan,， ONTC 
Deszgj)，oOFr perhaps attempted to move across repertoires according to theoretical 
“topics”(Christ, DeLone, and Kliewer, Materials 0Nd StUctl1es of WMSic)， or took a 
purely“historical”approach (Ultan，Mzsic THeo1j: Probleyis td Pactices). CMP also 
inspiredlegendary pedagogues(e.g.,RobertTrotterofthe UniversityofOregon)whose 
curriculaneverreached publishedform.Thusthelatel96osand 197osinAmerican ped- 
agogy oftheory were years ofexperimentation in curriculum design and content. 

The second development that would have the most far-reaching impact on theory 
teaching in North America was the professionalization ofmusic theory as an indepen- 
dentacademic discipline. Perhaps ironically,itwas Hindemith who seems to have been 
the prime mover behind this idea. While teaching at Yale, Hindemith founded the first 
professional degree program (ata Master?s level) in music theory that focused heavily 
Upon the study of historical documents of music theory as well as the analysis of con- 
temporarymusic. Whilehewasopposed bitterlybyanumber offaculty,itwas he“who 
insisted thattheory should be offered as a separate major and not combined with com- 
position . . .2”75 Indeed, ofthe forty-four graduates educated under Hindemith at Yale， 
thirty-four ofthose were majors in theory. Moreover,thefounding,in the 19gos,ofthe 
IJBe Msic THeomy DaNsatiot Seyiesand the JoMaL ofMzsic THeom) (with its strong inter- 
est in the history of theory) can be seen as legacies of Hindemiths work at Yale. NOTr 
were his interests purely academic; he sought to bring his studies ofmusic history and 
theory to life through the Collegium Musicum that he founded and conducted - one 
of the first such organizations in an American University. 

Whatever Hindemith?s larger design for theory Study at Yale may have beeny, after 
his departure it developed in ways that might have surprised him. When he stopped 
teaching“The History oftheTheory ofMusic” and it was taken over by one ofhis stu- 
dents, David Kraehenbuehl (the founding editor of the 1oxjt4l of Mosic THeom), the 
Collegium concerts stopped. And the Ph.D. that evolved from the M.Mus. in the early 
196os did sonotin the SchoolofMusic,butin the DepartmentofMusicofYale College 
(and the Graduate School of Arts and Sciences), where it became allied with studies in 
historical musicology. 


73 Ibid. 74 Ibid.,p. 5. 75 Forte“Hindemithys Contribution,p. 1o. 
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At about the same time, the composer Milton Babbitt was helping to establish a 
Ph.D.program in theoryand composition atPrinceton University,along with a profes- 
Sionaljournal- PersbectmesofNewAMzxsic-devotedtotheideal ofthe composer-theorist， 
thus offering a competing model for doctoral-level theory study. By contrast With the 
“Yale model2”theory was taught in Princeton not solely as an independent historical 
andanalytical program, butratherasacomponentofapplied compositional pedagogy 
one thatemphasized original research into issues of serialism and electronic music. 

But ultimately, it was the Yale model of the academic music theorist that seems to 
have taken root during the heady expansion of North American university programs 
in the 196os and 7os. The teaching of practical music theory to students - hitherto the 
domain of composers and performers in most conservatories and Universities - Was 
increasingly taken over by Scholars who were trained within the growing number of 
Ph.D. programs Where degrees in music theory were offered.The reader ofthe present 
volume will find little precedent in the past for this occupation.76 

This turn of events has brought with it a number of benefits for the pedagogy of 
theory. Above all, the infuence of Heinrich Schenker, which had grown gradually 
through the 195gos in North America，began to permeate Undergraduate theory 
instruction With the most wholesome consequences. Schenker?s sensitivity to the 
combined functions ofvoice-leading and harmony in tonal music led to a healthy inte- 
gration of the two in numerous American college textbooks, and clarified a relation- 
Ship that was too often obscured in previous theoretical taxonomies.77 Italso led to an 
interest in the historical music pedagogies of the eighteenth century, including a 
Tenewed emphasis upon Species counterpoint and thorough-bass theory. But its very 
Success also led to a narrowing of focus in undergraduate curricula; only the select 
“masterworks”that Schenker?s theory addresses besttend to be taught. The attempts 
by Felix Salzer and other “reformed” Schenkerians to broaden the domain of 
Schenkerian theory to a more diverse repertoire (including both pre- and post-tonal 
music) have met with considerable resistance.78 

Meanwhile, there was an extraordinary development of “atonal”theory, inspired 
by the seminal writings of Milton Babbitt and Allen Forte. While much ofthis theo- 
retical work lies beyond the normal pedagogical curriculum of most music Students， 
attempts have been made to simplify the analysis of much post-tonal music using 
tools of pitch-class set theory and serialism, and even to develop pedagogies of post- 
tonal aural Skills. A_ final aspect of theoretical research that has had implications for 
music pedagogy lies in the burgeoning field of music psychology. For pedagogy, this 
plays out in attempts to refine pedagogical Strategies through empirical studies of 
musical cognition. All of these developments have improved theory instruction 
immeasurably. 


76 McCreless("Rethinking”) considers many ofthe ramifications ofthe refocusing ofthe music-theory 
profession in this thought-provoking essay. 77 One ofthe most widely used such Schenker-influ- 
enced text books in North America is Aldwell and Schachter”s 有 Ca7to 0Nd4 TDiCe Zeadi119. 

78 See Chapter 26, pp. 835-38. 
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Buttherehasalso been a serious loss with the dedicated study oftheory: the connec- 
tion with musical composition asaliving,evolving entity seemas to have been cut, once 
and forall. From ourvantagepointattheend ofthisessay,wemightsaythatthehistory 
of pedagogical music theory began with composers of standing teaching their craf 们 ， 
and reached its Zenith with the great treatises of the Renaissance and Baroque eras， 
almostall ofwhich were penned by composers who attempted to convey a contempo- 
raneous and living language to their students. The intimate connection between 
theory pedagogyand musical composition began to Weaken in the nineteenth century 
with conservatory epigones teaching the compositional craft.And despite a few excep- 
tions, in the twentieth century this connection was largely severed. Given theloss of a 
common ljanguage ofharmonic tonality in the twentieth century, and the fux ofcom- 
peting musical stylesand ljanguages thatrushed in to fll the vacuumyitis little wonder 
that the music taught to Students was by and large made Up of a historical canon of 
musical artworks; no longer did music teachers convey a living, vibrant languagey let 
alone contribute to this language themselves as composers. Perhapsthe plethora of co- 
existing musical styles that characterizes OUT contemporary Scene - Leonard Meyers 
“dynamic steady-state”- makes such a coupling between contemporary composition 
and theory instruction no longer a practical reality.79 Ifthis is so,though, the status of 
the professional music theory instructor Seemas to have ironically returned at least in 
partto thatofthe speculative7WUSiCUS ofmedievallore -who isa“knower”butnotnec- 
eSSarily a “doer” To that extent, the academization of music theory may be Seen to 
have come at a coOSt. 


79 Meyer, Msic, 友 e 4y 必 ,010 Jaeas, Chapter 9. 
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NICHOLAS COO 开 


“The epistemological underpinnings of Schenker?s theory>” writes Leslie Blasius,“are 
人 ar 从 om obvious.”1 Such a statement might well give his readers pause. After al]， 
Blasius is talking about what must be the most widespread approach to the advanced 
analysis ofthe common-practice repertory today, and the doubt he is expressing goes 
to the heart of what Schenkerian analysis tells us: what Sort of knowledge of music 
gives us, what Sort of truth it aspires to. And this of a theorist who devoted consider- 
ableattention to theunderpinnings ofhis theory, for instance by carefully distinguish- 
ing those elements of music that he saw as given in nature from those that resulted 
人 fom artifice, and thereby demarcating the province of the scientist from that of the 
musictheorist. Mostmusic-theoretical writing betrays fewofSchenker?sepistemolog- 
ical qualms; Allen Forte”s THpe Strictye of4tozal Msic, to cite an example more or less 
at random, plunges Straight into its topic in the Same Spirit of epistemological sel 
evidence that characterized the contemporary Scientific writing on which Forte 
modeled both his literary and his theoretical approach. Like scientists, perhaps, music 
theorists address epistemological issues only when the truth-value of their work no 
longer seems self-evidentto them. And ifthis is the case- 让 music-theoretical concern 
with epistemology is at root an expression of anXiety - then we have a fundamental 
problem in trying to unraveltheepistemological underpinningsofmusictheory: when 
theorists are confident oftheepistemological status oftheir work they will say nothing 
about it, whereas when they do talk about it we can deduce they are not quite sure 
about what they are Saying. 

Carl Dahlhaus savw the issue of self-evidence as a crucial one for the historiography 
of music theory, stressing the extent to which “music theoryin the 18th and 19th cen- 
turies was burdened . .. with problems that lay concealed in apparent selfevidence.? 
Nothing, perhaps, is as likely to appear selfrevident in theory as the epistemological 
Status of what is being talked about, and accordingly as likely to create problems of 
understanding for the modern reader. You can easily find yourselfasking, without any 
clear sense ofwhattheanswer mightbe:isthis theoryaboutacousticevents Of percep- 


My thanks to William Drabkin and Aaron Ridley for their comments on a draft version of this chapter. 
1 Blasius, Scpezker ss 479UML21t 坊 P. XV. 

2 Dahlhaus, Mystktheoyie, p. viii translation from Thomas Christensen?s review (p. 131). In the absence 
ofan English translation, this review offers a concise summary and critique of Dahlhauss monograph. 
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tions,aboutnotational traces or ideal content? Sometimes oneand sometimes another? 
OFT several at once? (Sometimes the work of the Same theorist suggests different 
anSswWers at differenttimes; the classic example is Rameau?s concept of the co7zjs SO1O1e， 
thesounding body from the multiple vibrations ofwhich he sought to derive the basic 
Principles of harmony, and which variously appears in his writings as a Cartesian first 
Principle,anatural phenomenon open toempirical investigation,and a Lockeian sense 
impression.3) But there is a more particular way in which questions of epistemology 
impinge on the study ofmusic theory from the late eighteenth century onwards. This 
is the result ofthe infuence upon it of philosophical aesthetics, defined by what is in 
essence an epistemological question: what is the nature of the non-propositional 
knowledge acquired through the perception of art, and what are the criteria of ade- 
quacy or inadequacy truth or Untruth, that apply to it? To the extent that Romantic 
and modernist theories of music revolved round the concept of the“purely musical>” 
exXperience, they might be seen as attempting to answer questions the motivation of 
which was as much philosophical as musical. 

Itwould not do,though,to assimilate musictheory to any one philosophical stance; 
indeed theory resists any Such generalization, for throughout history it has been 
Undertaken for a wide variety of aims and motivations. It is not one cultural Practice 
but many, given a largely spurious unity by virtue of its singular appellation. It may 
Serve purposes of cultural legitimation (on the first page of his 7yaite, Rameau wrote 
that“through theexposition ofan evident principle,from which we can then drawjust 
and certain conclusions, we can Show that our music has attained the last degree and 
that the Ancients were far from this perfection”),4 or even of personal credibility: 
Rameau?s Successive recastings of the cozbs SO10O1e，reflecting each new Scientific 
fashion,wereacondition ofhis being taken seriously by the scientific establishment of 
the day. Again, it may be invoked as a means ofunderwriting national traditions, as in 
the casesofRiemann and Schenker. Itmaybolsterclaims fortheaestheticvalue ofindi- 
vidual musical works, or Support agendas of social and educational reform (as in the 
cases of Marx, Kurth, or Halm).; It may be directed at the training ofcomposers Or at 
enhancing the pleasure of musical listeners. It may aim at logical proof or at persua- 
Sion, in the manner of aesthetic criticism. Or it may be pursued for its own reward in 
terms of intellectual verve or speculative pleasure. Under such conditions there can be 
no reasonable expectation ofdiscovering aunified epistemology ofmusic theory, or of 
reducing its historical unfolding to a coherent plan. More modestly, then, this chapter 
aims to identify some oftheepistemological options available to the music theorist, to 
Place them in broad historical contexts, and to locate some ofthe points ofepistemo- 
logical slippage that characterize the history of music theory. 


3 Christensen, RaMexl, p. 235; my discussion of Rameau draws frequently on this book. On Rameau?s 
acoustical Principle ofthe co1bs SO1O7e See Chapters 9 (p. 253) and 24 (pp. 77o-72). 

4 Rameau, 7Tyeatise, p. XXXiii. 

5 Marx, MsSical Fo Rothfarb,“The'“New Education”(for Kurth and Halm). 
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For the broadest-brush historical interpretation of music theory, one Premised on its 
epistemological underpinnings, we have to turn again to Dahlhaus, who in his Die 
MUSIRteoie 1 18. 10 19. Jpja0tde 人 tdistinguishes three basic traditions of theory.5 
The first tradition, dominant Up to the end of the Renaissance, is characterized by a 
focus on abstract intervallic and scalar Structures. Speculative in nature, SUch theory 
mayincorporateempirical as well as mathematical elements,buttheyareencompassed 
within a theological epistemology: the theorist aims to display the design of the uni- 
verse as manifested in music. (Clear traces of this ontology are to be found in later 
writers drawing on this tradition，among them Schenker and Schoenberg.7) The 
Second and more practically oriented tradition，particularly infuential during the 
Seventeenth and eighteenth centuries, is concerned primarily with codification and 
classification, culminating in the grand semiotic projects of the Enlightenment; seen 
in this light, Rameau?s harmonic theory might be seen as falling within the same epis- 
temologicalambitas theZo9qigxe dx PotRoyaL. Finally, 人 ffom thelateeighteenth century 
Onwards, there is a turn away 人 from the construction of generalized systems and 
towards what is sometimes termed particularism:8 the focus on individual musical 
works,nowseenastheultimate repository ofmusical signification.This in turn brings 
with itan epistemological shift towards interpretation based on individual experience; 
theoretical systemas are invoked as an aid in the interpretation of individual works， 
rather than the other way round. 

It is worth noting that we have already drawn a distinction between method (for 
example, recourse to empirical observation) and its epistemological underpinnings: as 
Ihave already suggested, what is characteristic of music theory falling within the first 
of Dahlhaus's traditions is not that it excludes the empirical as Such，but that 让 
embraces it within a theological rather than a scientific epistemology. Michel Foucault 
has madethe same pointin relation to the comparative illustrations ofhuman and bird 
Skeletons which Pierre Belon published in 1555; the scientific accuracy of these illus- 
trations doesnot make them comparative anatomy, Foucault comments,“exceptto an 
eye armed with nineteenth-century knowledge. It is merely that the grid through 
which we permit the fgures of resemblance to enter OU knowledge happens to coin- 
cideatthis point (and at almost no other) with that which sixteenth-century learning 
had laid over things.”? In the domain ofmusic theory, much the same kind ofinterplay 
between empirical observation and shifting epistemological 人 fameworks can be 


6 See also Thomas Christensen's Introduction to the present volume for a further discussion of 
Dahlhaus”s schema, pp. 13-14. 

7 See Dahlhaus,“Schoenberg”s Aesthetic Ideology:” trans. in Scpoetpbe1g, pp. 81-93. Much of what 
Dahlhaus says about Schoenberg translates readily to Schenker. 

8 See,eg., Brown and Dempster Scientific Image>”p. 82. 9 Foucault, Order of THNz14IS, p. 22. 
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Oobserved in the extended controversies that took place between Fludd, Kepler, and 
Mersenne in the early decades of the seventeenth century - at a time, that is to Say， 
when Dahlhaus?s firstand second traditions were fghting for dominance.l9 

Foucault has put forward ahistorical scheme ofhis own, expressed in terms ofwhat 
he calls“epistemes>”rather than periods, which is intended to apply to the broadest 
field ofcultural Practice but has some resonance with Dahlhaus?s famework for music 
theory.As Foucaujlt sees it,theepisteme which remained dominantuntil the early years 
of the seventeenth century Was characterized as much by natural magic as by theology， 
predicated as it was on principles of similitude; the ubiquitous image of the“great 
chain ofbeing>l is only the most overt expression of the unbroken signification that 
linksthe divine,thehuman,and thenatural worlds. Seen in such a context,as Foucault 
puts it,“language is not an arbitrary Systemi it has been set down in the world and 
forms a part of it.”12 By contrast, Under the rationalist Or Classical episteme (which 
largely coincides with Dahlhauss second tradition),language is seen as separable 位 om 
that which it represents - as, in a word, transparent. In the same way, Foucault Says， 
“Similitude is no longer the form of knowledge but rather the occasion of error . . . 
From novw on, every resemblance must be subjected to Proof by comparison, that is,i 
will notbe accepted until its identity and the series of its differences have been discov- 
ered by means of measurement with a common unit.2”13 But it is when we come to 
Dahlhaus?s third tradition that the comparison with Foucault becomes most interest- 
ing. For Foucault, the nineteenth and twentieth centuries represent an age of episte- 
mological pluralism. On the one hand, the rationalist episteme has continued ip 
Science and in other areas of social, economic, and political practice. On the other, in 
the field of literature there has been a recrudescence of the earlier episteme: in 
Foucaults words, literature “separated itselffrom all other ljanguage with a deep Scis- 
Sion,onlybyformingasortof'counter-discourse?and byfinding itsway back from the 
Tepresentative or Signifying function oflanguage to this raw being that had been for- 
gotten since the Sixteenth century.”14 

Foucault*s characterization of literature transfers readily to the methodologies for 
its study. One can distinguish two epistemological 位 ameworks running Side by side: 
on the one hand source-based criticism adopting rationalist methods for the purposes 
ofdiscovering atruth which lies outsidethetextand,on the other,broadly hermeneu- 
tical approaches directed at a truth which lies, so to Speak, within it. Given that the 
Study of literary texts has long constituted notjusta parallel to buta model for that of 
music, it comes as no SUrprise that music theory too has found itself caught between 
two distinctand largely incommensurable epistemological traditions. Of course much 


10 Ammann,“Musical Theory of Fludd”Ppp. 21o-19. The emphasis on epistemological framework 
rather than empirical observation erse would permit an extension of Dahlhausys first period well into 
the seventeenth century- 11 The classic account is Lovejoy, Gyeat CHazt. 

12， Foucault, Order of THNi19S, p. 35. 13 Ibid., pp. 51, 55. 14 Ibid., p. 44. 
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the same might be Said of musicology in general; my distinction between pursuing a 
truth that lies outside the text and one that lies within it maps easily enough onto 
Dahlhauss diagnosis of the tension between the narrative and aesthetic impulses in 
musical historiography.5 Butthe situation is more uncomfortable in the case of music 
theory, because it is that much harder to make a confident distinction between the 
theory and the reality that it Purports to represent. As we Shall see, the issue finally 
Tesolves into one ofhovw far music-theoretical ljanguage is to beunderstood asa mode 
of representation at all, as against the extent to which it is to be understood in perfor- 
mative terms. 

So far I have been concerned with broad historical frameworks within which music 
theory may be located,and the extent to which they refect ultimately epistemological 
values. But we can go further by attempting to correlate these historical frameworks 
with what I called the epistemological options available to music theory. It is conven- 
tional to characterize the opposite poles of what might be seen as an epistemological 
continuum as coherentism (or holism) and foundationalism, and at first Sight these 
positions map rather straightforwardly onto Foucaults epistemic scheme, with ele- 
ments from both coexisting within the pluralist epistemic Structure of the modern 
period (by which I mean the nineteenth and twentieth centuries). According to coher- 
entism, then, one is justified in a particular belief if it is consistent with one”s other 
beliefs, or in changing one?s beliefs when the result is a higher degree of consistency 
between them. Of course consistency is a desirable quality within any epistemology. 
But coherentismy at least in its“strong”form, goes 名 rther in claiming that optimal 
copherence is the oz justification forbelief. And this means thatthere is a strongly his- 
torical element in any coherentistepistemologyji each new candidate for beliefis meas- 
ured against existing beliefs. This is precisely the manner in which Foucault 
characterizes his first epistemic period, with its fltering of observation against estab- 
lished authority; commentary, endlessly reiterated, is accorded the same epistemolog- 
ical Status as empirical observation，and the result is what Foucault calls “a 
non-distinction between whatis seen and whatis heard,between observation and rela- 
tion.”16 It follows that knowledge proceeds by a process ofaccumulation,through the 
laying down of successive layers of belief. 

Remote from present-day values as such a world view might seemy it is one that res- 
onates With surprising strength in much twentieth-century theory (and that,ofcourse， 
underlines the pertinence of Foucaultxs pluralist episteme); Schillinger, for instance， 
stands anachronistically in thetradition of Pythagorean thoughtthat played so prom- 
inent a role in music theory Up to the seventeenth century. But the same applies to 
writers closer to the theoretical mainstream, such as Rekti, the persuasive value (Such as 
it is) of whose brand of motivicism depends on the piling up of resemblance Upon 
Tesemblance rather than on a plausible theory of either composition Or perception. 


15 See,e.g., Dahlhaus, Foxadatiols, Chapter 2. 16 Foucault, Order of THizgs, p. 39. 
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Recourse is made neither to empirical verification (indeed REkti specifically rules ouUt 
the relevance ofperceptual realization)!7 nor to Statistical demonstration. Instead Rekti 
encourages the reader to marvel at the unity he discovers in musics diversity in a 
manner that would hardly have been out of place four centuries earlier.]8 More recent 
writers associated with hard-edged analysis display comparable qualms about invok- 
ing empirical verification; an example is Jonathan Dunsby, who writes in his signifi- 
cantly named'"“Criteria of correctness in music theory and analysis”(remember whatI 
Previously said about anxiety) that “ifIthink a particular music theory is wrong ...I 
ought to be able to fault it purely theoretically, without reference to any opinion of 
analytical results which calls for empirical evidence.”19 The dangers of such an 
approach are precisely those which attend all forms of coherentism: theory, increas- 
ingly self-sustaining, becomes a filter through which observation has to pass in order 
to be accepted. Under such circumstances, as Robert Gjerdingen has sourly expressed 
it,“The self-stabilizing，corroborating effect of interdependent premises precludes 
fundamental revisions, major discoveries, Or even accidental breakthroughs.”?9 

Afterhehas outlined whathe sees as the sixteenth-century episteme, Foucault deliv- 
ers a devastating critique of it, referring to 


the plethoric yet absolutely poverty-Stricken character of this knowledge. Plethoric 
because it is limitless. Resemblance never remains Stable within itself; it can be fixed 
only ifit refers back to another similitude, which then, in turn, refers to others;i each 
resemblance, therefore, has value only from the accumulation of all the others,and the 
whole world must be explored 这 even the slightest of analogies is to be justifed and 
finally take on the appearance of certainty. It is therefore a knowledge that can, and 
Imust，proceed by the infinite accumulations of confirmations all dependent on one 
another. And for this reason, from its very foundations, this knowledge will be a thing 
of sand .2 


This is the circularity which foundationalism attempts once and for all to cut 
through.The transition 位 om a theological to a scientific epistemology that took place 
during the seventeenth and eighteenth centuries tends to be seen as the subordination 


17 Reti states that it is not necesSary thata motivic relationship“be heard and understood as a motivic 
utterance by the listener. The unnoticeable infuence that it may exert on the listener as a passing Sub- 
COnscious recollection -in fact, 雇 友 eoyeticalexistejce 广 友 ejiece -Su 值 ces” (THemtatic Pyocess,p.47, ReEtis 
italics). For a discussion ofthis statement see Cook,GxUide,pp. 113-14.Also see Chapter29,pp.911-15. 
18 Given that the aesthetic model of “unity in diversity”is generally associated with the pre-classical 
era, in contrast to the organicist model that came to prominence in the second half of the eighteenth 
CentuUIy (See e.g. Bent， ed.，Mzsic 47100Sis, Vol. LI PP. 12-13), it is remarkable how many twentieth- 
Century musictheorists specifically refertoit-amongthem notonly Schoenberg;s followers (Kellerand 
Walkeras well as Reti) butalso Schenker,as mostnotably expressed in the motto “semper idem sed non 
eodem modo” (always the same, but not in the Same Way) displayed between divisions in the second 
volume of Koxztrabz0tzttand on the title page of Der 广 eie S4 巡 . 

19 Dunsby“Criteria”p.79. Dunsby is referring Specifically to what he terms instances of theoretical 
over- or underdetermination (essentially, mismatches between theoretical descriptions and perceptual 
experience)j, but he generalizes his statement on the next page, asking whether it does not amount to 
eliminating“the dirty but exciting world of real-life music” (and answering with a qualified yes). 

20 Gjerdingen,“Experimental Music Theory?”p. 162. 21 Foucault, Ordey ofTNi9S, p. 30. 
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ofbook learning (Foucault*s endlessly reiterated commentary) to a direct,unmediated 
observation that takes nothing for granted; this is what Schoenberg evokes when near 
the beginning of his 瓦 &7jMiotielepye he calls on us to get away from established theory 
and “again and again to begin at the beginning; again and again to examine anevw for 
ouUrselves and attempt to organize anew for ourselves. Regarding nothing as given but 
the phenomena.”2: The concept of unmediated perception is of course a Problematic 
one, butin any case classical empiricism - Lockeian sense-data theory, for instance - is 
onlyonevariety offoundationalism. What characterizes foundationalism as Such is the 
impulse which Schoenberg vividly expresses to SwWeep away sedimented knowledge 
and start with a clean slate,admitting as knowledge only thatwhich can be regarded as 
certain. The different varieties of foundationalism arise 人 om different ways in which 
Certainty might be established. Cartesian first Principles represent one Such: basic 
beliefs which cannotadmit of rational doubt (the cogito representing the most famous 
of these). And in the formulation of his theory of harmony，Rameau consciously 
aspired to achieve certainty through an analogue of the Cartesian method; as he tells 
us,“Enlightened by the Metjpode of Descartes which I had fortunately read and had 
been impressed by,I... placed myselfas well as I could into the state ofa man who had 
neither sung nor heard singing, promising myselfeven to reSort to exXtraneous experi- 
ments wheneverIsuspected thathabit ...mightinfuence me despite myself2”23 Small 
wonder,then,thatCharles Lalo described Rameau?s theoryas predicated on an QUidi0.24 

Rameau?s avowed purpose of recovering the native perception that underlies sedi- 
mented knowledge emphasizes the continuity between the Cartesian project and the 
empiricism which reached its zenith in France during the mid-eighteenth century (his 
invocation ofsomeone who has never experienced singing is reminiscent ofthe lively 
Scientific interest at this time in So-called wolfchildren). It becomes easier to see how 
Rameau could transform the concept ofthe co So107e from a Cartesian first Principle 
to a Lockeian sense impression. But it is Rameau?s promising himself “eye to TesOIt 
to extraneous experiments”(my italics) that underlines the difference between foun- 
dationalism erse and empiricism; Descartes?s method was in esSsence deductive and 并 
was only in the course of the eighteenth century, and particularly through the infu- 
ence of Newton, that inductive and deductive approaches were integrated within an 
effectively unified scientifc methodology. No such unified methodologyistobefound 
in Rameau?s work; as Thomas Christensen says, “At times he insists upon the need to 
relyupon musical experience and the empirical judgement of one”s ear in formulating 
any theory, while at other times he emphasizes the absolute necessity of reason and 
mathematical demonstration.”5 And Christensen goes on to draw a _ comparison 
between Rameau and dAlembert, who Successfully systematized Rameau?s theory in 


22 Schoenberg, Tjpeo7) oFEa7io0。p. 8. 

23 Rameau, DEMOoNtStato1, pp. 8-123; trans. in Christensen, RXMEQN, P. 12. 

24 Quoted (from Laloxs BlioHeNtk Ca0le esE6gUe WMSiCaLe SciettgUe) in Christensen, RaeaX, P. 32. 
25 Christensen, RaMe0N, p. 31. 
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the sense of reducing it to a Small number of principles from which the rules of 
harmony could be more or less rigorously deduced. What makes the comparison illu- 
minating is the way in which, to achieve this systematization, dJAlembert had to ride 
roughshod over the musical intuitions and sensitive contextualizations which, in the 
end,justify Rameau?s theory in the eyes of musicians. The tension between musically 
veridical description and a systematization Which may be variously seen as premature 
or inappropriate is a recurrent theme in the history of theory; 这 Rameau performed a 
kind ofepistemological balancing act,adopting the rhetoricoffoundationalism but in 
reality synthesizing received knowledge within a more or less unified 人 famework, then 
he was setting the pattern for most Subsequent theory. For this reason the problems 
attendant on reconciling empirical observation with the demands ofsystematic coher- 
ence represent a Short cut to Some of the most central issues of music-theoretical epis- 
temology, and in the following section I examine these Problems in relation to the 
historically shifting and contested boundary between the art of music and the emerg- 
ing Science ofacoustics. 


Between artand nature 


“As to the eleventh and thirteenth [partials]”wrote Momigny“they elude every- 
body”s ear, and it is less de auditx that I posit them than by analogy and reasoning， 
although I believe myselfto have heard them several times.>26 It is of course an estab- 
lished phenomenon that empirical observation may follow theoretical prediction， 
although even that hardly gives grounds for crediting Sauveurs claim that with su 伍 - 
Cient attention it is possible to hear up to the 128th partial.2 And the image of 
Momigny and Sauveur Straining to detect something that lies at (if not beyond) the 
margins of audibility might be said to represent empiricism with a vengeance. BUt 
What exactly did their efforts have to do with music theory? As I have already sug- 
gested, empiricism as a method requires a 位 amework of epistemological regulation， 
and this is what has frequently been lacking or at best tenuous in the theoretical no- 
man2?s-land between musical art and nature. 

Rameau developed the essential principles of his theory before being introduced， 
through Louis-Bertrand Castel, to the concept ofthe cozbps SoHo1e: in the Tyaitl de Pa7- 
MON1e he explained the fundamental consonances in terms of the monochord. But the 
Successive reformulations of his theory did not entail wholesale rethinking of its oper- 
ational principles (and in particularthe Principle ofthefundamental bass). In one sense 
this is not Surprising; the mathematical relationships derived from the division of a 
Stringand from the measurement ofits overtones are commensurable.And yetthe new 


26 Momigny, Coxs Comtbje 刀 p. 639; translation and commentary in Bent,“Momigny:”p. 336. 
27 Christensen, RaMEeXN, p. 137. 
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foundation involves a subtle change in conceptualization. True to the Pythagorean 
tradition, the canonists (monochord theorists) understood music as a play of mathe- 
matical relationships motivated by the striving ofimperfect consonances (that is, ones 
involving higher integer ratios) towards a State of perfection; the continuum from 
imperfection to perfection was an expression ofthe greatchain ofbeing to which Ihave 
already referred. But to see the material of music as deriving 位 om the cozbs So1o7e is to 
understand it as an Ultimately physical phenomenon,zs which immediately problema- 
tizes the issue ofwhat I referred to as motivation; itturns the notion ofintervals striv- 
ing towards perfection into what Philip Gossett, in the introduction to his translation 
ofthe 7yaite, dismisses as“fanciful metaphors aboutnotes returning to their source.229 
The result is an epistemological stand-o 任 between Rameau and his translator: “Since 
the time of Rameau,”Ssays Gossett“it has gradually become evident that tonal music 
asa whole is not based on natural principles and cannot be reduced to natural princi- 
ples.”3" Rameau, by coOntrast, devotes a great deal ofintellectual energy to demonstrat- 
ing the opposite (even though he warns the reader of the 7Tyaite that Book I, the one 
concerned with the acoustical underpinnings of harmony “will not be much use in 
Practice”),31andthelanguage ofreturn to the source pervades much later theory- con- 
Spicuously that ofSchenker, who foralongtimehad similar problems with his editors 
and translators. 

Problematic though Gossett*s approach may be in terms of achieving a historical 
understanding of his subject，it is easy to Sympathize with his exasperation at 
Rameau?sattempts to demonstrate thenatural origins ofmusic.One mightsaythatthe 
very impossibility of the demonstration is the best evidence of the importance that 
Rameau,and atleastsome ofhis contemporary readers,attached to it. Despite his con- 
Stant reformulation of the acoustical underpinnings of his theory in light of scientiftc 
developments, the Principal problems which Rameau faced were familiar to a line of 
theorists from Zarlino to Schenker. The most obvious is the need to reconcile the con- 
tinuum ofvalues yielded by both canonistand overtonetheory with the binary distinc- 
tion between consonance and dissonance that remained more or less unquestioned by 
theorists until the beginning ofthe twentieth century; more Specifically, it was neces- 
Sary to cut o 任 the derivation ofmusical intervals from their acoustical origin beforethe 
out-of-tune seventh partial. Zarlino achieved this by reciting the magical properties of 
the number six; Schenker, who adopted an alternative derivation for the minor third 
5:6 and consequently had no need for the sixth partial, recited the magical Properties 
ofthe number five.3 (In this case Rameau simply followed Zarlino.) As for Rameau?s 
other problems, we can say by way of generalization that they can be assigned to one 


28 Christensen traces this shifft back to Descartess reinterpretation ofthe canonistmodel (ibid., p. 77). 
29 Rameau, 7Tye4tise, p. XXii. 30 Ibid., pp. Xxi-ii. 31 Ibid., p. XXXvii. 

32 Schenker, 五 xz7M0O1, pp.25-26,3o;his remarks occasion embarrassed footnotesbyhis editor,Oswald 
Jonas. For a recent analysis of the pervasive role of the number five in Schenker”s thought see Clark， 
“Schenkers Mysterious Five.”Schoenberg?s acid commentwas that“Thenumber fiveis ...noless mys- 
terious than all other numbers,nor is itany more mysterious”(Schoenberg, 囊 Z711l0O),，p. 318). 
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of two causes: they result either from the discrepancies between incompatible theoret- 
ical models that he is trying to combine, or else from discrepancies between the theo- 
retical model and empirical observation . 

The latter category is of particular interest, not only because it gives the lie to 
Rameau's reputation (already under construction in his own lifetime, and reinforced 
in the following generation by Momigny)33 as a rigidly deductive thinker, but also 
because it iustrates how a pursuit of systematic coherence at all costs would have 
resulted in a fundamentally different theory. Two related illustrations are provided by 
Rameau?s various derivations of the minor triad. In the 7Tyait (1722), having carefully 
derived each interval in sequence from the fundamental, he suddenly announces that 
different thirds are interchangeable, effectively establishing the minor triad as equiv- 
alent to the major; in the NoWyeax SJSteMte (1726) he adds “Atleast this is what the ear 
decides, and no further proof is necessary.234 What is striking is not just the peremp- 
tory and final appeal to the ear, but the fact that 这 the principle of interchangeability 
is to be taken seriously then much ofthe apparatus of generation becomes redundant 
(and as we Shall see, this is the basis of Schenker”s simplifcation of Rameau?s gener- 
ative approach). By the time of the GeEjelyatioz Ha7MtONiUe (1737)， however, Rameau 
has a new explanation，which Christensen calls“sympathetic resonance theory>”35 
according to which a vibrating string gives rise to frequencies an oOctave，perfect 
twelfth，and major seventeenth below the fundamental; these become the direct 
Source of the minor triad, but only at the expense of seeing the fifth rather than the 
fundamental of the triad as its generator. This is both counter-intuitive and contra- 
dictory to other components of Rameau?s harmonic theory (particularly as regards 
the progression of the fndamental bass). So Rameau resorts again to the ear as the 
final court of appeal, stating that“the lowest and predominating sound of a co71bs 
SO101e js always, in the judgment of the ear, the fundamental sound.”36 And we know 
what would have happened had he decided at this point to give priority to Systematic 
coherence rather than musical intuition: he would have ended up with something 
resembling the theory ofharmonic dualism developed by Hauptmann and Oettingen 
but most closely associated with Riemann, which was widely criticized as being con- 
trary to the evidence of the ear.37 


33 See Bent, ed, MUWSiC_ 440S1S, Vol. I, PPp. 1-5. 

34 Rameau, Tyeatise, p. 15; NOoWVeAX 9J5tete, p. 21; See Christensen, Ra7eXX, p. 96. 

35 See Christensen，RaMeE4K，pp. 148-49，162-64. Recognizing the problems in this derivation， 
Rameau subsequently developed a third model, that of“co-generation”(Christensen, pp. 165-67). 

36 Rameau, GeEzExatiot pa71OUiOUe,p. 37,trans.in Christensen,Raeaxl, p.164. Christensen comments 
that“Rameau is thus forced to sever the connection he had earlier made between chord generation and 
root attribution; but since it is precisely the point of his theory that these should be identical, he fnds 
himselfin an Untenable position.? 

37 See，eg.，Bernstein,“Symmetry”pp. 386-88; Bernstein suggests that the symmetrical princi- 
ples underlying dualistic harmony eventually found compositional expression in serialism. For 
another example ofthe tension between theoretical consistency and empirical observation in Rameau?s 
writings, see Burnham,“Mnusical and Intellectual Values”pp. 79-83. On dualism,， see Chapter 14， 


pp. 456 任 
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In this way Rameau?s theory treads a fine line between art and nature; as demon- 
Strated by the contrast With dAlembert"s rationalized version，its musical value 
depends on the firm and sometimes apparently arbitrary limits he imposes on System- 
atization. In fact some of his deepest insights seem to depend on what might be called 
Setting natureagainstitself. An exampleis his reduction ofdissonant chordstoasingle 
prototype, namely the dominant seventh (and in connection with this we should 
remember that Dahlhaus saw the role Rameau accorded to dissonances as the most 
important feature ofhis theory).38 This idea was Unprecedented, and not Surprisingly， 
because it runs counter to the entire project of deriving dissonances from the funda- 
mental via the consonances; as Christensen puts it, “After all,ifdissonance was indeed 
a product of consonance, how can any dissonant Structure be considered fundamen- 
tal??39 It only becomes logical 这 you think not in terms of generation, but in terms of 
its reciprocal, yedxctoxz (a term whose anatomical connotations in eighteenth- and 
nineteenth-century writings have been explored by Ian Bent, but which could be 
profitably traced back to the Renaissance culture of dissection):4e for 认 you can reduce 
COnsonances to aprototype,then whynot dissonances?Atthesametime,thesource of 
Rameau's frequent theoretical embarrassments (and of Gossett?s exasperation) lies in 
the lack of any principled basis for theorizing,，so to Speak, against nature. What 
Rameau lacks is,in anutshell,the conceptofarbitrary signification that plays a central 
role in the general theory of signs developed by French thinkers during the eighteenth 
Century and expressed, in particular, in the Zo9igxe dl Po 人 RoyaL As explained by 
Foucault, this involves the exact inversion of an earlier concept of the Sign: in Six- 
teenth-century thought“artificial signs owed their power only to their fidelity to 
natural signs”whereas by the eighteenth century “a sign is no more than an element 
Selected from the world of things and constituted as a sign by ouUr knowledge.2”41 The 
Sign belongs, in Short, not to nature but to artifice. 

Foucaults formulation accurately locates the terrain in dispute during Subsequent 
negotiations of the boundary between musical art and nature, and we can trace these 
developments without entering into too much detail. Itis perhaps only to be expected 
that the definitive separation of the two domains should come from the Scientist 
Hermann Helmholtz,who established what remains in essence the accepted theory of 
acoustic coOnsonance. (In brief whereas Rameau and his contemporaries understood 
consonance as resulting 位 om the relationship ofonly the fundamentals of the respec- 
tive tones, Helmholtz modeled it as the interaction of their harmonics.) On the one 
hand Helmhpholtz complained that“everything thathas been taughtso 人 araboutthe sci- 
entific foundation of harmony has been empty talk”and claimed that“Music stands 


38 Dahlhaus, Stxdies, p. 23. 39 Christensen, RaME0N, p. 98. 

40 Bent, ed,，Mzsic 4J0051s, vol. LI PP. 7-8,， 21-23; Sawday,， Body) Bazoed. Particularly suggestive 
aspects of the Renaissance culture of dissection include the problematic nature of the relationship 
between theoryand practice,and the practice ofpublic demonstration whoselegacy survives in the term 
“operating theatre. 41 Foucault, Ordey of THz195S, p. 61. 
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in a much closer connection with pure sensation than any of the other arts.242 But on 
the other hand he distinguished the sensation of tones in isolation from their effect 
within a musical context, writing at the beginning of the third section of his O7 太 e 
Se154O1S OF7TO1e that 


Because in this third partofourenquiry weturn primarily to music.. .wetread on new 
ground, which is no longer purely natural-scientific . . . When we Spoke previously, in 
the theory ofconsonance,oftheagreeableand the disagreeable, we considered onlythe 
immediate impression made on the senses when an isolated combination of sounds 
Strikes the ear, without regard to artistic contrasts and means ofexpression: we coOnsid- 
ered only sensuous pleasure, not aesthetic beauty. The two must be kept strictly apart， 
even ifthe firstis an important means for attaining the second.43 


And he went on to conclude that scales, modes, harmonies, and other elements of 
musical construction did not refect immutable, natural ljaws but were Subject to his- 
torical change. 

Schenker, who had at least some acquaintance with Helmholtz”s work,;4 would of 
COUISe have summarily rejected this last conclusion. Nevertheless his reinterpreta- 
tion, in 五 zzMloNielejpye, of Rameau?s derivation of musical art 位 om nature is based on 
precisely Helmholtz”s distinction of “means” 人 om what he elsewhere refers to as 
“goals.245 Like Helmholtz, Schenker clearly separates the provinces ofart and nature， 
maintaining that while the acoustician knows exactly hovw to describe the perception 
of tones)“He gets onto slippery ground . . . as Soon as he applies this knowledge to 
an understanding ofart and the practice of the artist.”46 Accordingly, while the over- 
tone series indeed provides the basis - the means - of music,“Natures help to music 
consisted of nothing but a hint, a coUnsel forever mute, whose perception and inter- 
pretation were fraught with the gravest di 伍 culties.2”47 He characterizes the major 
Scale System as“natural,”but explains how it nevertheless“abbreviates”hnature 
through the compression of the first five partials into the close-position triad, and 
incorporates the fourth scale-step through an artificial inversion of the fifth. By con- 
trast, the minor Scale System is artificial through and through, constructed after the 
model ofthe major scale. In this way Schenker cuts at a Stroke through the problems 
that beset Rameau in the derivation of the minor triad, and he does this not by Virtue 
of new derivational techniques (the ideas of inversion and imitation are to be found 
in Rameau) but simply because he is not committed to an exclusively naturalistic epis- 
temology for music. In short, he is prepared to see music as“a compromise between 
Nature and art.248 


42 Helmholtz，letter to Friedrich Vieweg，November 21,，1861, translated in Vogel,“Sensation of 
Tone”p. 27o; Helmholtz, O7t 如 e Sextsatio1s of 70e, p. 2. See also Chapter 9, pp. 257-62. 

43 Helmholtz, ON 太 e Sexsatio1s of 70e, translated in Hatfield,“Helmholtz and Classicism,:”p. 542 (cf. 
p.234ofElliss translation). 44 Schenker cites Helmholtz in CoxNt 如 zo1 纪 Vol. TI, p. 29. 

45 Dahlhaus, Stxdies, p. 60. 46 Schenker, 有 CO p. 21. 47 Ibid., p. 20. 

48 Ibid., p. 44.A vestige ofearlier thinking based on intervallic perfection nevertheless remains in his 
remark that the natural origin ofthe major mode makes it“no doubt superior” to the minor (p. 48). 
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Schenker might be accused of not following through the consequences of his own 
Principle. Ifthe overtone Series does no more than hintat the means,then it cannotbe 
regarded as circumscribing the goal; music may representa realization ofthe potential 
present within the natural tone System, but the Specific form of that realization is 
determined historically And yet the whole drift of Schenker?s theory, especially his 
later writings, was to deny the element of historical freedomy, insisting that the music 
of the Germanic masters represented the fulfillment of a destiny that assumed the 
Status ofa natural ljaw. When Schoenberg published his own 恺 gjNoONielepye, five years 
after Schenker?s, this was the point at which he parted company with Schenker. 
Schoenberg”s discussion of the underpinnings of music in the overtone Series carries 
further the process ofsimplification and abbreviation: he builds on Schenker”s princi- 
ple that the fourth scale step represents an inversion of the fifth (there is of course a 
common origin for this in the work of nineteenth-century German theorists Such as 
Hauptmann and Riemann),and derives the notes ofthe Scale from the overtones ofthe 
first, fourth,and fifth scale-degrees. Having done this, he feels free to permutate them 
at Will, so that the problem of the minor triad simply disappears. More telling than 
these technicalities,however, is Schoenberg?s view ofthe relationship between artand 
nature. For him, the major-minor tonal system is no more than“a formal possibility 
that emerges from the nature of the tonal material,”49 and as SUch merely one of an 
indefinite number ofsuch possibilities. In short, it is a product ofhistory, and as such 
Subject to historical change; the major scale “is not the last word, the ultimate goal of 
music,butrathera provisional stopping place.”52 Likeany other human activity, music 
Imust work within the constraints that are Set by nature, but once this condition has 
been satisfied it belongs unambiguously to the Province of art. 

Iamnotgoingtotracethe continuation ofthis story through the twentieth century， 
except to mention one late recrudescence of the derivation from nature of permanent 
musical ljaws: the once infuential system set out by Hindemith in his Cxa 丰 of Mszcal 
Comtzbpos 友 01 which first appeared (in German) in 1937. Both the rhetoric of natural 
origins and the drawing from them ofuniversal and unchangeable criteria ofvalue res- 
onate Strongly with the ideologies of German conservatism that came to a head in 
National Socialism (it seems unlikely thatthe lastword has yetbeen Said on the extent 
of Hindemiths sympathies with the Naziregime).5: And this forms thebackground to 
the extreme Version of Schoenbergian historicism characteristic of American music 
theory in the decades following the Second World War (and reflected in Gossett?s Stric- 
tures concerning Rameau). In 1965，Milton Babbitt recited what he dubbed the 
“comedy of methodological errors”through which theorists have sought to ground 
49 Schoenberg, 五 Z71110O1)。p. 27. 

50 Ibid.,p.25,echoing Hanslick?sassertion that“ourtonal system ...will undergoextension and alter- 
ation in the course oftime”(O7N 态 e Mzsicalt Beaztjtl, p.71);for Hanslick,“Nature does not give us the 
artistic materials fora complete, ready-made tonal system but only the raw physical materials which We 


make SUbservient to music”(p. 72). 
51 For a critical discussion see Taylor-Jay“Politics and the Ideology of the Artist”Chapter 4. 
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major-minor tonality in nature, arguing that the consonance Or dissonance of any 
interval depends entirely on its musical context;2 nature, in Short, has no purchase on 
mnusic. He was Practically quoting 人 om an article published in the immediate after- 
math of the war by Norman Cazden, who put forward the same arguments and con- 
cluded that the tonal system, even the “chord of nature”itself“has no basis in the 
nature of tone.”53 Taken literally, this statement is plain wrong; SUbsequent experi- 
mentation has shown that contextual effects ofconsonance and dissonance - effects of 
harmonic direction, of progression towards cadences - do not obtain when synthe- 
Sized tones With inharmonic Spectra are SUbstituted for “natural”ones.54 But in a Way 
this misses the point, for the motivation for this programmatically anti-naturalist 
Stance Was less empirical than ideological. It was part and parcel of a general reaction 
againstNaziabuses ofsupposed natural laws,mostobviouslyasapplied to racial inher- 
itance. There was, so to Speak, a single 让 extended chain of cause and effect linking 
Belsen and Princeton. And this single example must stand for a phenomenon that 
would otherwise seem to fall outside the scope ofthis chapter: the extent to which the 
Perceived adequacy of a music theory depends not on its epistemological underpin- 
nings, but on the web of deeply held beliefs which it both reflects and contributes to. 


A performative turn 


Morethan any other theorist,itis Rameau who established the discursive space within 
which musictheoryhasoperatedeversince.Aswehaveseen,thereisin Rameau?stheory 
of music, as in practically every other, a tension between induction and deduction， 
between the demands of veridical description and of theoretical adequacy. Rameau 
makes use ofa number ofterminological get-out clauses to ease this tension, ranging 
from technicaltermslikesupposition to such franklyextra-theoretical conceptsas7totes 
le90 扩 andjexkdedot 上 . (Concepts playingacomparablerole in thework ofother theo- 
Tists include Schenkerian implied notes and the recourse of Schoenberg?s followers to 
the idea ofunconscious perception.) Nevertheless it is clear that Rameau?s aim is to do 
justiceto thephenomenawhileatthesametimereducingthem to theoperation ofa rel- 
atively small number of general principles; in this his explanatory model conforms to 
what Brown and Dempster term "law-like generalization?5y and to What epistemolo- 
gists call inference to the best explanation. And the theory is intended to explain the 
actual practice ofmusic, demonstrating theprinciples to which composershavehistor- 
ically adhered even though they were unaware of them. Rameau explains what Lully 


52 Babbitt“Structure and Function,”p. 19. 53 Cazden,“Musical Consonance,”p. 5. 

54 See Pierce, MsicalSoxtd, pp. 87-101.Onthe basis ofexperiments using tones with“stretched>”par- 
tials, Pierce concludes that“the coincidence or near-coincidence of partials we find for normal (har- 
monic partials) musical sounds and for consonant intervals (with frequency ratios in the ratio of small 
integers) is a necesSary condition for Western harmonic effects”(p. 92, typographical error cOrrected). 
55 Brown and Dempster Scientific Image>”p. 68. 
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achieved through the mere exercise of good taste, just as Schenker demonstrates the 
authentic tonal Principles that govern the“Heiliger Dankgesang>”from Op. 132, even 
though Beethoven himself“was surehewascomposingintheLydian mode.”56Equally, 
thetheoryexplainsunconscious orautonomic processesthat give rise to conscious per- 
ceptions,resulting in the ubiquitous rhetorical invocations of “the ear>” as ifthe organ 
of hearing could be separated 位 om the individual who listens. In this way a Privileged 
domain ofknowledge is constructed; Subjective experience is explained through being 
derived from areality thatis cognitively inaccessibleto theindividual. 

But how was this model oftheoretical explanation affected by the Steady process of 
retrenchmentthatIcharted in the previous section,through which musicwas seen less 
and less as a phenomenon of nature, and more and more as one of art? We can answWeTr 
this question by tracing a general developmentin intellectual history before consider- 
ing itsapplication to music theory, and the answer comes in two parts. The firsthas to 
do with the epistemological status of the reajity that is invoked in the act of explana- 
tion, the source of the privileged domain of knowledge to which I referred. I have 
already referred to the work of Newton, which provided a model for scientific expla- 
nation throughout the eighteenth century, and the Principles of which were under- 
Stood as having an objective existence even when (as in the case of the First Lavw of 
Motion) it was by definition impossible to establish their validity through experimen- 
tal means.57 Similarly, during the early part of his career, Helmholtz believed that the 
business of the scientist was to deduce the operation of real though unobservable 
forces from observable phenomena:“Since we can never perceive the forces per se but 
only their effects,”he wrote “we have to leave the realm of the senses in every expla- 
nation ofnatural phenomena and [instead] turn to Unobservable objects thatare deter- 
mined only by concepts.”58 Towards the end of his life, however, Helmholtz began to 
think ofthese forces as ljaw-like relationships among observables, that is to Say as cog- 
nitive constructions ratherthan hidden realities.?9 And this is consistent with a general 
Pattern of epistemological retrenchment in both the physical and the social sciences， 
highlights of which include Dewey?s characterization of natural ljaws as“intellectual 
instrumentalities”co and Wittgenstein?s interpretation of psychoanalysis as based on 
the creation offictive (but therapeuticallye 伍 cacious) narratives rather than the recov- 
ery ofbiographically accurate information.64 

The second part of the answer concerns the formal structure, so to Speak, of expla- 
nation. Common to Cartesian philosophy and classical science is the Principle of 


56 Schenker, 五 z71110O1)。p. 61. 57 See the discussion in HarrE, Las OFNatye, ppP. 22-29. 

58 From Helmholtz*s“Uber Goethe”s naturwissenchftlicheArbeiten> trans.in Heidelberger,“Force 
p.465. 59 Cahan,“Introduction,”p. 11; See also Heidelberger“Force”p. 495. 

60o Quoted (from Dewey”s 7T1e Quest joy Certrztt) and discussed in Dancy and Sosa, eds, BEbiste7lology)， 
P. 355. 

61 A critical account may be found in MacIntyre，7He UNco1scios. For a brief discussion of “anti- 
realism> in relation to music theory, centred on Bas van Frassen, see Brown and Dempster“Scientific 
Image>”p. 98. 
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explaining phenomena by deriving them from a domain of knowledge to which onto- 
logical priority is ascribed. And during the nineteenth century this explanatory Struc- 
ture Was extended to encompass historical phenomena, on both a geological scale 
(Darwinian evolution) and a human one (for instance, in the philological derivation of 
existing languages 位 om hypothetical ancestors which became a model for text criti- 
cism in both literature and music). As is well known, however, this development pro- 
Voked a widespread reaction in the latter part of the century, which was expressed 
through the drawing ofa distinction between the natural and the historical Sciences - 
a distinction generally associated with Dilthey?”s philosophical hermeneutics, though 
advanced as earlyas 1862 by Helmholtz.2 The distinction was made partly in termas of 
the object of study: whereas the Scientist aimed to proceed from certain principles to 
the explanation of individual phenomena, the inevitable refexivity of the human Sci- 
ences meant that there could be no absolute starting point and no absolute certainty- 
Theappropriate objective for the human sciences is therefore not certainty butunder- 
Standing, and the means by which it is to be achieved is not explanation but elucida- 
tion. But there was also a Structural aspect to the distinction between the natural and 
human sciences. As Bent expresses it,“VWhereas the natural ScientiSt Was Seen asS 
accounting for the particular jzeajb) in terms of the general, the human scientist was 
left to account czcxla1p for the relation between the part and the whole.”63 And this， 
of course,is the origin ofthe so-called hermeneutic circle, better described as a process 
of oscillation or shuttling back and forth between opposites (partand whole, text and 
COhtext, SUbject and objecbj, the Purpose of which is to converge Upon an integrated 
Understanding ofthe phenomenon in question. 

How mightall this apply to music theory? Writing in 1887, Hartmann reflected the 
prevailing sense of disenchantment with positivist methods:“The enthusiastic hopes 
for Swift advances in forming a theory of music which I as a youngster pinned on 
Helmholtz?s discoveries .. .havenot so far been realized. On the contrary, no PITOgreSS 
of any kind has been made.”64 Many writers in the last years of the nineteenth century 
and the first years of the twentieth turned away 位 om any recognizably theoretical 
engagement with music; Kretzschmar would be a representative example (though the 
extent to Which he can reasonably be regarded as conforming to Dilthey?”s model of 
hermeneutics isa matter ofcontroversy).55 Others,likeKurth,developed models based 
on hypothetical natural forces which were designed to represent the qualities of 
musical experience rather than to be amenable to experimental verification. But the 
examples of Schoenberg and Schenker are perhaps the most revealing, because they 
both attempted to reconcile the new thinking with traditional theoretical concerns. 


62 Fora summary history of the term GeistesWisselscpajtey see Hatfield,“Helmholtz and Classicism> 
P. 544. 

63 Bent,ed.,MWsic dia0sis,vol. IT p.9; Bentoffers an illuminating account ofthis whole development， 
including an exposition ofthe hermeneutic method. 

64 From Hartmann2s Pjizlosobpie des ScUOel translated in Bujic, ed.， WMSic zz Bobeat THoxgAt p. 166. 
65 See Bent, ed., MUWSic _ 4405is, vol. IT, pp. 22-25 and Bujik, ed.,M2WStC z1 Ba1obea1l THoUIHAt p. 367,n. 6. 
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One symptom of this is Schenker”s conspicuous use of the term“elucidation>” 
(CE6oteo9) in his ECxterotgsas9qgapetl of music by Bach and Beethoven, although 
Bent has demonstrated that the usage was not a new one.66 More Suggestive, if debat- 
able,is the parallel Bent draws between the hermeneutic method as represented in the 
writings of Friedrich Schleiermacher and Schenkerian analysis:67 a typical Meistemye 罗 
analysis shuttles back and forth between partand whole, converging on aunified con- 
ception ofthe work. Bent points outthat,unlike Schleiermacher?s,Schenker”s conclu- 
Sion is always determined in advance So that “the initial presentation is 
authoritative,”68 but that is really a matter of presentation: the 7ocess of Schenkerian 
analysis is certainly one of oscillating between the notated surface and the emerging 
underlying structure, between a bottom-up approach and a top-down one. 

Atthe sametime, Schenker retained abeliefin musical laws which are the exact ana- 
logue of the natural ljaws of classical science, insofar as they are immutable and admit 
of no exceptions; hence his sco 伍 ng at his teacher Bruckner”s Suggestion that the 
regular laws of harmony might not apply to the composer of genius.%9 It is precisely 
because he saw the theoretical principles that he developed for the common-practice 
Style as natural laws, orat leastas frmly embedded in natural ljaws, that Schenker dis- 
missed the music of other times and places as more or less valueless. An alternative 
would have been to draw a Sharp line between natural law on the one hand and peda- 
gogic rules or guidelines on the other, and this is the distinction that Schoenberg 
repeatedlyemphasizes in his 刀 atoNielepye. Schoenberg is notsuch a radical historicist 
asto denytheexistence ofimmutable and exception-free naturallaws. On the contrary 
he writes that "“A real System should have, above all, Principles that embrace all the 
包 cts. Ideally, just as many facts as there actually are, no more, no less. Such principles 
are natural laws. And only such Principles, which are not qualified by exceptions， 
would havetherightto beregarded as generallyvalid.?7。 Butnow comes the bad news: 
Up to novw nobody has ever discovered such laws. Schoenberg continues: 


Nor haveTbeen able to discover such Principles, either; and I believe they will not be 
discovered Very Soon. Attempts to explain artistic matters exclusively on natural 
grounds will continue to founder foralong time to come. Efforts to discover laws ofart 
can then, at best, produce results Something like those of a good comparison: that is， 
they can influence the way in which the sense organ ofthe Subject, the Observer, Orients 
itself to the attributes of the object observed. In making a comparison we bring closer 
what is too distant, thereby enlarging details, and remove to Some distance What is too 
close,thereby gaining perspective. No greater worth than something ofthis sort can, at 
present, be ascribed to laws of art. Yet that is already quite a lot.71 


66 Bent,ed.,Mzsic47ab0szs, vol. IT, pp. 31-34.Itshould also beborne in mind thatthe term Brte72049 
is more common in German than “elucidation>” in English. 67 Ibid., pp. 12-13. 

68 Ibid., vol. IT p. 13. 69 Schenker, 如 ao pp. 177-8 (n. 2). 

7o Schoenberg, 已 Za7Mt017y, p. 10. 

71 Ibid., pp. lo-11. I have discussed the implications of this passage in Cook,“Music and “Good 
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Comparison2”pp. 124-26. 
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And in this way, he concludes, what we can Sensibly aspire to is asystem of presenta- 
tion - a System . . . Whose clarity is simply clarity of presentation, a System that does 
not pretend to clarify the ultimate nature ofthe things presented.? 

In this passage Schoenberg spells out, cautiously and even apologetically, the episte- 
mological premise of a great deal of twentieth-century music theory. Of particular 
interest is the Suggestion that analysis should aim not to replicate, in some veridical 
manner, but rather to complement the immediately perceptible and thus self-evident 
qualities ofthe music. (That ofcourse is implicit, though rarely recognized as Such, in 
the 包 miliar trope ofanalysis reading“through>? the musical surface to an Underlying 
Structure - an epistemological model that dates back to the rationalist suspicion of 
resemblance to which I have already referred.)7” Most important, however, is the idea 
that analysis is performative, in the sense that it is designed to modify the perception 
of music - which in turn implies that its value Subsists in the altered experience to 
which it gives rise.73 Indeed this provides what is in many ways a more fitting episte- 
mological basis for understanding Schenker than his own recourse to putative natural 
laws; Joseph Dubiel has argued tellingly that Schenker characteristically presents as 
Universal statements of truth and inevitability (it had to be Precisely as it is) what are 
better thought of as performative injunctions (hear it 怒 z way10).74 Similarly， Robert 
Snarrenberg has drawn attention to the way in Which Schenker constantly invites his 
reader?s participation in the aesthetic act,thereby“poetically co-creating”the musical 
effect7 (which incidentally explains his otherwise puzzling Statement that “0) 友 e07) 
. .102d7Ust7eN0L Use axb).75And this in itselfis enough to answer the arguments 
of critics like Joseph Kerman who have complained that Schenkerian analysis“repeat- 
edly slights salient features in the music>77 for (to take Kerman”s own example) 
Schenker”s graph ofthe“Odeto Joy”tune Precisely“remove[s] to some distance what 
is too close, thereby gaining perspective” as Schoenberg Put it, So appealing to a 
Tecreative experience in which the salient features of the music emerge through the 
coOntrast with Schenker?”s essentialized,，fattened-out scheme.78 But we can push 


72 See Foucault, Orde7 of THi19S,p. 51. 

73 For a general discussion ofanalysis and performativity see Cook, “Analysing Performance.” 

74 Dubiel““VWhen You Are a Beethoven>”p. 3o7 and jassz1l. Much has recently been made of 
Schenker's initial training as a lawyer, arguably instilling in him a conception of law as based on prece- 
dentand aiming at persuasion (ongoing research by Wayne Alpern); ifsuch a conception left its mark on 
his analytical Practice, however, it was never properly assimilated into his theory. 

75 From Federhofer， 囊 ez7icp Scpetper 06 ESs0O2St 2000 K 放 Rer (p. 99)，quoted and discussed by 
Snarrenberg, Pttejb1etime Practice,p. 143. Snarrenbergs book further develops the approach outlined in 
Dubielbs““When You Are a Beethoven2 ?> 

76 Schenker, Maste7my0 人 ,vol. IT p. 8 (Schenker?s italics); see Snarrenberg, Ditejzb1et2oe Practice, p. 144. 

77 Kerman, Mzsicology, p. 82. 

78 Ihave setoutthis argument in greater detail in “Musicand "Good Comparison>”pp. 131-34; fora 
complementary argument, turning on the distinction between salience (importance”) and SyntaX, See 
Lewin, “MusicTheory”pp.362-66.Eitherargumentcastsdoubtontherecenttendency (noted in Clark， 
“Schenkers Mysterious Five”pp. 99-lol and illustrated by Smith,“Musical Form>”) for Schenkerian 
theorists to absorb striking features ofthe musical surface into the remote midleground or background， 
asStrategy based on Seeing the relationship ofsurfaceand underlying structure in terms of replication . 
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Schenker's invocation of the experiential properties of music a bit further than this. 
Indeed,ifhis theory is to be compared to Schleiermachers or Dilthey*s hermeneutics， 
it might just as well be compared to another intellectual movement of the same pedi- 
gree, though one that became infuential in the field of aesthetics only in the 1920S: 
phenomenology. Schenker”s foundationalist appeals for the setting aside of sedi- 
Imented knowledge, as well as his reductive method, bear more than a passing resem- 
blance to the Husserlian eocpi, though it has to be admitted that the area where a 
genuine phenomenology might have developed would be better described ip 
Schenker”s theory as an overlay of psychologism and metaphysics.79 

Though espoused byanumber ofmore orless infuential theorists since Schenker?s 
time (among them Victor Zuckerkandl, Thomas Clifton, and Judith Lochhead), phe- 
nomenology can be said to have slipped into the theoretical mainstream only in 1986 
with David Lewin?s article“Musictheory, phenomenology,and modes ofperception. 
But the article makes a convenient vantage point 位 om which to survey the develop- 
ment of what Iam calling a performative turn in music-theoretical epistemology. Its 
Specifically phenomenological aspect consists in a critique，in the tradition of 
Husserlian reduction, ofthe sedimented infuence of musical notation on OUI charac- 
terization of listening experiences:“OUr fallacious sense of one object at a unique 
Spatial location”Lewin says, “is prompted bythe unique vertical coordinate fortheB 
fatnotehead-point on the Euclidean/Cartesian Score-plane ...And so webegin trying 
to denyand suppress various ofour perceptual phenomena [sic],notrealizing that OUT 
conceptual tools are inadequate for the analytical task at hand.”8e But he develops this 
into a more general attack on the ffaming of music theory in exclusively perceptual 
terms, on the grounds that 
be7ceme (or understand)”; it follows that "“a theory of music cannot be developed fully 
位 om a theory of musical perception.”8: This also means that “music theories of all 
kinds can be useful beyond analysis and perception as goads to musical action, ways of 
Suggesting what7Mi7ptbe done,beyond ways ofregarding whatApasbeen done.”8 Here， 
then，Lewin draws on the performative Principle which Schoenberg enunciated: 
theory doesnt just register how things are but seeks to change them. But he also adds 
Something else: the idea thata music theory might be justified because it is Xejx/. And 
this, too is prefigured by Schoenberg, who wrote that “whenever Itheorizey it is less 


555 


music is something you do,and not just something you 


important whether these theories be rightthan whether they beuseful as comparisons 
to clarify the object and to give the Study perspective.>”83 


79 Forarather more negative, though brief; assessment of the parallel between Schenker?s theory and 
Phenomenology see Blasius, Scpezkeys 479WMtelt 坊 pp. 35, 133. Mention should be made in this context 
of Riemann?s“Ideas fora Study'“On the Imagination ofTone”which dates from 1914 and anticipates， 
atSome points startlingly, the musical phenomenology of (in particular) Alfred Schutz (trans. in Wason 
and West,“Riemann?s 'Ideen2?). 

8o Lewin,“MnusicTheory,”p. 36o; the [Sic] is in the original. 

81 Ibid.,p. 377. At this point Lewin makes the memorable comment, coming from a Harvard profes- 
SOr of music theory, that “Actually, Iam not Very SUre whata 'theory of music might be.” 

82 Ibid. 83 Schoenberg, 瑟 a7111OJ)。P. 19. 
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Lewin;s frank profession of pragmatism is particularly striking in view of his posi- 
tion as the leading contemporary exponent of a formalized approach to music that 
would appear, more than any other,to embody the strictly scientificepistemology that 
Babbitt adumbrated in 1961:“there is but one kind oflanguage, one kind of method 
for the verbal formulation of concepts， whether in music theory or in anything else: 
“scientific” language and 'scientific' method.2”84 Four years later, however, in the same 
article in which he recited the “comedy oferrors”concerning the acoustical origins of 
music, Babbitt himselfmade a profession of pragmatism almost as frank as Lewin?s Or 
Schoenberg?S:“the relation between a formal theory and its empirical interpretation 
is not merely that ofthe relation ofvalidity to truth (in some sense ofverifiability),but 
of the whole area ofthe criteria ofuseful, useable, relevant, or significant characteriza- 
tion.”85 Already in 1952 Babbitt had offered an explicitly performative account of 
Schenkerian (or at any rate Salzerian) analysis when he characterized its“validqity>”in 
termas of its ability not only to “codify”the reader”s hearing ofthe music, but also to 
“extend and enrich his perceptive powers by ... granting additional significance to all 
degrees of musical phenomena.”86 All this becomes less surprising, however, when we 
recall that Babbitt was writing as not onlya theoristbutalso a composer for whom, as 
heputit, “everymusical composition justifablymayberegarded asanexperiment,the 
embodiment of hypotheses as to certain Specific conditions of musical coherence.”87 
Babbittxs distinctive blend of theorizing and composing gave rise to that uniquely 
American identity of the post-war period，the composer/theorist，epitomized ip 
Dubiebs statement that “To me . . . wanting to write music has always involved 
wanting to exploreideasabouthowIwriteitand howitis heard,andIhonestly cannot 
think ofany theoretical work that Pve ever done or encountered that seemed valid “as 
theory” yet irrelevant to composition.”88 Or to put it more concisely, there is no theo- 
retical knowledgethatisnotatthesametimeawayofhearingthingsandeven ofdecid- 
ing what there is to hear. 

And the same approach can be applied to existing music. Both Lewin and, more 
Tecently, Guck have offered examples of explicitly performative analysis in which (to 
quote Guck'?s version of the pragmatist Principle) “Truth is replaced by the plausibil- 
ity ofthe narrative.”89 Lewin “coaches”his reader in how to play the role of“F#/Gb>” 
in the first movement of Beethoven?s Fifth Symphony adopting the metaphor of dra- 
matic production OF operatic direction.9" More extravagantly，Guck jlikens the 
repeated incursions of Cb in the second movement of Mozart's Symphony No. 4o to 
the story of an immigrant who gradually becomes naturalized to an alien culture.91 


84 Babbitt, “Pastand Present Concepts”Pp. 3. 

85 Babbitt“Structure and Function”p. 14. Babbittys pragmatism is however qualiftied by the word 
“merely”: analysis should be useful, relevant, etc., but it should be true (verifiable) as well. 

86 Quoted (from a 1952 review of Salzers SbxUctbtal 瑟 ea1z9) in Guck，“Rehabilitating the 
Incorrigible,”p. 62. 87 Babbitt“Twelve-tone Rhythmic Structure>”Pp. 148. 

88 Dubiel,“Composer, Theorist>”p. 262. 89 Guck,“Rehabilitating the Incorrigible”p. 72. 

90o Lewin,“Music Theory”pp. 389-9oi cf. his discussion of the FirstAct Trio 人 fom Mozart?s Ze NozZe 
下 RMgayo in“Musical Analysis.” 91 Guck“Rehabilitating the Incorrigible”pp. 67-73. 
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Gucles narrative is openly fictional, of course; there is no Suggestion that Mozart?S 
Symphony is“really”about immigration. What is invoked, then, is not the ontologi- 
cally privileged domain from which a natural-law explanation might be derived, but 
Simply a metaphorical construction that highlights certain properties of Mozart?S 
music, filters out others, and gives rise to new properties through the blending of 
SouUrceand target domains.9%2 And yetthe discursive Structure ofa natural-lav explana- 
tionand ofGucles narrative fiction is essentiallythe same: musicis assimilated to a gen- 
eralized model within some kind of regulatory framework. A specific example may 
help to clarify this. From Rameau and Capellen to Fetis, Schoenberg, Hindemith,and 
Lerdahl,theorists have likened aspects oftonal structure to gravity.93 In so doing,they 
have suggested that elements of music are Subject to forces of attraction that may 
operate even ata distance, that music occupies a kind offorce-field in which up is qual- 
itatively different ffrom down, and that these forces are Somehow conveyed to Or exXpe- 
rienced bythe listener. Buthave they intended their descriptions as scientific ones? In 
the case of Rameau and Hindemith the answer is Probably yes; Hindemith specifically 
calls tonality“a natural law, like gravity”Schoenberg，by contrast， is consciously 
invoking a metaphor (the relationship of dominant to tonic“may be considered like 
the force ofa man hanging byhis hands from a beam2).As for Capellen and Lerdahl,it 
is hard to say one way or the other. The epistemological underpinnings of these 
descriptions, in other words,are certainly variableand in some cases perhaps undecid- 
able. But their performative effect, their impact on perception or belief, remains the 
Same. 

And what about the regulatory framework to which I referred? Natural-law expla- 
nations are regulated by established principles of inference and verification as well as 
by the specific properties of the theoretical model. A performative epistemology, by 
coOntrast, might be construed as a kind ofepistemological throwing in ofthe towel, a 
Submission to theunbridled subjectivity thatit was the Purpose oftheepistemological 
project to avoid. (Certainly it might be argued that an analytical approach which 
appeals only to its readers” sense of satisfaction is incapable of offering the kind of cri- 
tique of established aesthetic frameworks at which Adorno, for one, aimed.) On the 
other hand, the Wittgensteinian argument mightbe made that Schoenberg was being 
too apologetic in offering his“system of representation”as a kind of theoretical 
Stopgap, to be retained only until the real laws of music are discovered, for it is Pre- 
cisely through such“perspicuous representation>” (as Wittgenstein termed ib that We 
come to have knowledge at all. Seen this way, the validity of any theory is underwrit- 


92 In describing Guck?sanalysis this wayIam assimilating it to thetheory of"'cognitive blending”first 
outlined (though not under that name) by George Lako 任 and Mark Johnson, and elaborated by Mark 
Turner and Gilles Fauconnier; for applications of this approach to music theory, with references, See 
Saslaw “Forces, Containers, and Paths2”; Zbikowski,“Conceptual Models.2” 

93 See,respectively, Christensen,RaMeal, pp. 40o, 131-323 Bernstein,“Symmetry>”p.388; Schoenberg， 
7TNHeo of Fa71Ot)，pP. 23-24; Hindemith，C7a of Mzxsical Cowbos 让 01，vol. I，p. 152; Lerdahl， 
“Calculating Tonal Tension,assz711. 
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ten not by its objective truth (a conceptthat has lost its apparent self-evidence even ip 
the natural sciences) but by intersubjectivity: that is, by the possibility ofone theorist 
replicating what Guck refers to as the“(thoughtb experiments”of another.94 It would 
hardly be going too far to define the established methods of music theory as means， 
above all else, of regulating the empirical resistance that distinguishes analysis from 
Unfettered Speculation, and ofcommunicating the resulting insights to others. 


Conclusion: plural epistemologies 


The storyIhavetold in this chapter could be construed as one of consistent epistemo- 
logical transition from the outer world to the inner: from natural science to psychol- 
ogyand on to phenomenology Butata deeper level it is a story of retrenchment 位 om 
the claims implicit in traditional epistemological debate. [have focused on the perfor- 
mative turn in music theory partly because it is a relatively coherent thread within a 
highly variegated practice, and partly because it is through its performative effect 
rather than its epistemological underpinnings that any music theory achieves its cash 
value. And Ihave put forward,though not developed, the suggestion that a performa- 
tive approach - that is, one that asks of any theory what interpretive or cultural work 
it transacts and in what or whose interests - might be seen as something more than an 
evasion or deferral ofthe demands ofepistemology. (Seen thus,the ideological context 
of Babbitt*s anti-naturalism turns out not to fall outside the scope ofthis chapter after 
all.) In this wayit seems to be definitive ofmusictheory,atleastfrfom Rameau onwards， 
that it is caught between Foucaults incommensurable epistemes, So that the coexis- 
tence ofdifferentepistemologies represents,soto speak,a permanentcondition forthe 
time being. Trying to unravel the resulting epistemological web within present-day 
music-theoretical practice is more than can be accomplished within the space of this 
chapter (or any other space, maybe). But it might be worth at least briefy illustrating 
it through the example of Lerdahl, whose writings draw on a wide variety of method- 
ological sources and resonate with a variety ofepistemological traditions. 

The generative theory of tonal music (GTTM) that Lerdaphl developed with Ray 
Jackendoff drew primarily on two music-theoretical traditions and one extramusical 
one. First there is Schenkerian theory, which in its original form was located at the 
intersection ofpsychology phenomenonology,and metaphysics,butafter crossing the 
Atlantic became assimilated within the post-war formalist tradition (itself underwrit- 
ten, as We have seen, by a performative epistemology).95 Then there is the approach to 
rhythmic analysis developed during the 195os by Meyer and Cooper, heavily infu- 
enced by Gestalt psychology though without the empirical control that one would 
expectofan explicitly psychological theory.The third elementis structural linguistics， 


94 Guck,“Rehabilitating the Incorrigible>”Pp. 62. 
95 The classic account ofthe Americanization of Schenker is Rothstein>s article of that name. 
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which provided not only certain Key features ofthe theoretical model (in particular its 
formulation in terms of rules) but also its epistemological orientation: GTTM was to 
explicatetheintuitions ofmusically“experienced>”1listeners through constructing “an 
explicit formal musical grammar that models the listener?s connection between the 
presented musical surface ofa piece and the structure he attributes to the piece.”96 So 
did that mean GTTM was a Scientific theory, open to empirical verification? The par- 
allel with Structural linguistics is enough to indicate that there is not going to be an 
easy anSswWer to this question.97 The paradigm case of structural linguistics, Chomsky?s 
generative grammar (again dating from the 195os)，was formulated as a theory of 
“competence” Which is to Say of the knowledge that underlies“performance”or 
actual janguage use. You can Subject performance to empirical investigation, but not 
competence; at most, you can deduce competence indirectly from the analysis of per- 
formance. Butyou can never refute a theory ofcompetence, because any counter-indi- 
cations can be put down to performative factors (limitations of memory, say). And 
while the application of the competence/performance distinction to GTTM is itself 
less than Straightforward, Lerdahl and Jackendo 仔 were quite clear that their theory 
Tepresented an “idealization”ofreal life. Itwould beeasy to conclude that GTTM was 
aformalist theory disguised as a psychological one. 

This conclusion would be not exactly wrong but certainly over-simplified. In its 
original (1983) form GTTM was presented withoutempirical supportand its formula- 
tions were not fully operationalized (that is,you could not have directly implemented 
them on a computenD. Moreover, like the earlier music theories on which it drevww 让 
implied assumptions regarding the perceptual reality of large-scale tonal Structure 
which seemed implausibleto some of its original readers and which subsequent exper- 
imentation has failed to substantiate.98 But music psychologists rapidly set to work on 
formulating aspects ofthe theory in empirically testable form, and GTTM became one 
of the principal agents of the convergence between music theory and psychological 
research that took place during the 198os and 9os. And as Lerdahl developed and 
extended the theory, he himself recastit so as to render itboth more explicitand more 
quantifiable. A_ good example is the "stability conditions”of GTTM, which embody 
the intuition that a structural interpretation involving closely related pitches will be 
人 包 vored over one involving distantly related pitches. In the 1983 version of the theory 
there was no formal definition ofwhat“closely”and “distantly”might mean. And So， 
in an article published five years later,99 Lerdahl incorporated within ita spatial model 
of tonal relations that in its essentials goes back to Oettingen and Riemann but is best 


96 Lerdahl and Jackendo 任 Gezeyative THeom,p. 3. 

97 The remainder ofthis paragraph is condensed from Cook,“Perception”pp. 7o-71, 76-78. 

98 Burton Rosner expressed such misgivings about the perceptibility oflarge-scale tonal Structures in 
his review of Cexzeratzme THpeo (pp.289-9o),and confirmed them in experiments published jointly with 
Meyer (Rosner and Meyer,“Perceptual Roles”). For experiments with comparable results see Cook， 
“Large-scale Tonal Structure”; Tillmann and Bigand,“Formal Musical Structure.2” 

99 Lerdahl,“Tonal Pitch Space.” 
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known to music theorists through its adoption by Schoenberg.:29 There is a further 
SoOUrce, however, for Lerdahls assimilation ofthis model: a series ofexperiments con- 
ducted during the 197os and 8os by CarolKrumhansland others,the aim ofwhich was 
to find out how closely the notes of the diatonic and chromatic scales are perceived to 
relate to one another, and the results of which were Presented by means of diagrams 
broadly corresponding to Schoenberg?s.:o1 The originally informal definition of 
“stability conditions”was now not only rendered quantifiable through the spatial 
model, but also Supported by experimental evidence. And Lerdahl has gone on to 
develop,on this basis,a fully elaborated model for the calculation oftonal tension that 
asSigns Specificvalues to the processes oftensing and relaxation represented bythe tree 
diagrams of GTTM.1o” 

The incorporation within GTTM ofthis spatial model - itselfbased on the principal 
Consonances of canonist theory,the third and fifth - might be regarded as (to date) the 
final stage in the Story of theorizing music between artand nature Which I recounted 
earlier in this chapter; the basic idea is the same as Schenker”s“hint”or Schoenberg?s 
“formal possibility>”bnut it is now formulated in an empirically testable form.ro3 That 
does not however mean that the theory as a whole can be regarded as Unproblemati- 
callyassimilated to the domain ofpsychologicalexplanation. Forone thing,thereis the 
OUtstanding issue of large-scale tonal structure: 示 jlisteners do not and under at least 
Some circumstances cannot perceive tonal closure at the highest levels at which eigh- 
teenth- and nineteenth-century composers employed it, such as the Structure of an 
entire movement,then ffom a psychological pointofviewwe mustconclude thatthere 
is no Such phenomenon as large-scale tonal closure. Yet, for the mnusic theorist, the 
indication that classical composers routinely organized their music in this way, as 让 
were coOnceptualizing large-Scale tonal form on the model ofwhat on the small scale is 
directly perceptible,is justas significant as any experimentally demonstrable proposi- 
tion about musical structure; Seen this way, the model oflarge-scale tonal organization 
codified by GTTM (and largely borrowed ffom Schenker) represents a valuable histor- 
ical insight. And of course, there is the possibility that through the process ofanalysis 


100 Bernstein,“Symmetry>”p. 383 (for further references, going as far back as the eighteenth-century 
Physicist Leonhard Euler，see p. 405,，n. 23); Schoenberg，StxcttQL Potctols，p. 20 (discussed in 
Carpenter, “Tonality>”pp. 1o4-11). 

1o1 Krumhansl, Cog1itive Fozitdatiols, Figs 2.8, 7.4.A minor but telling historical narrative might be 
appended.Krumhansloriginallysoughtto explain her results in terms oftonal consonance,butdiscrep- 
ancies in the case of the minor Scale led her to abandon this explanation in favor of one based on fre- 
quency ofocurrence and resultantexposure. Her di 全 culties with the minor Scale exactly replicate those 
of Rameau and other “generation?” theorists, while the exposure hypothesis was itself put forward in 
eighteenth-century France (Mairan and Diderot, See Christensen, RaMeXU, pp. 141, 216). Subsequent 
research has rehabilitated the tonal consonance explanation (see Smith,““Cumulative method2). 

102 Lerdahl,“Calculating Tonal Tension.” 

103 More Specifically, it might be described in terms of J.J. Gibson?s concept ofaftordance, defined by 
HarrE as“whatever a physical system can do in response to some human requirement?” (Las OFNatoe， 
p. 46); music becomes an affordance of the overtone series and other relevant psychoacoustic factors. 
This in turn would be compatible with the“dispositional” model ofnatural laws (ibid., pp. 44-48). 
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youmight come to hear alevel oftonal closure thatyou otherwise would not,and that 
this would in its own way contribute to a more satisfying hearing of the music. 

GTTM draws for its performative effect, then,upon what might be termed multiple 
epistemological registers: it says how things are, it Suggests how you might hear 
things, it recaptures historical conceptions, and each register merges imperceptibly 
into the next. The domains of the theory;”s application are equally varied. Much of 
Lerdahlbs writing 包 ]ls within the genre of the scientific paper, presenting itself as a 
contribution to psychological or more broadly theoretical debate. Butthen,his theory 
is equally linked to his ongoing (though less widely publicized) activities as a com- 
poser. And sometimes the performative dimension spills over into his literary OUtput， 
Imost conspicuously in a 1988 article in which Lerdahl applied his theory as a criterion 
of aestheticvalue. He based his argument on the premise that“The bestmusic utilizes 
the full potential of our cognitive resources>1o4 a condition that is Satisfied when its 
Structure is neither too Primitive to be interesting nor too complex to be perceptible. 
However his concept of “the best music” is not controlled by any empirical measure， 
forinstance record sales,and indeed one ofthe casualties ofhis approach is rock music 
(which “fails on grounds ofinsu 伍 cient complexity”).:o5 The argumentis incapable of 
empirical verification or refutation,so becoming perfectly circular: the bestmusic uses 
the full potential ofour cognitive resources (as defined by GTTM) because that is what 
“best” means. To be sure, Lerdahls model of musical value could be transformed into 
an empirically testable one (for instance by adopting the criterion of aesthetic value I 
Suggested,and developing a more adequate model of complexity for rock music). The 
point Iwant to make, however is simply that Lerdahl did not see fit to do so,and that 
the kind ofslippage 们 om the descriptive to the prescriptive which psychologists con- 
Scientiously avoid is part and parcel of the music theorist"s Stock-in-trade. Lerdahls 
theory, like mostifnotall musictheory ofthe modern period, derives its performative 
effectfrom a multiplicity ofmodels oftruth orjustifiability. In other words,epistemo- 
logical pluralism is the condition of its signification. And under such conditions 
Occam?s razZor loses its edge as an instrument of historical understanding. 
Epistemological slippage becomes not So much a defect in music theory as one of its 
defining characteristics. 


104 Lerdahl],“Cognitive Constraints”p. 256. 105 Ibid. 
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提 直 四 
Greek music theory 


THOMAS J. MATHIESEN 


Introduction 


In the history of Western music theory， technical works written in Greek on the 
general subjects of “music”(uwouatk7) and “harmonics”(Qpwoyvtkd) play an anoma- 
lousrole.Ontheonehand,theyarenot“Westernespeciallyin thelinguisticand geo- 
graphic senses reinforced in the Middle Ages by the gradual schism between Eastern 
and Western Christendom. On the other hand, the tradition never ceased to exert an 
infuence during this period, not only because Some parts of it were carried over into 
the West by authors writing in Latin，but also because the early church readily 
acknowledged and accepted -though not without reservations - the ancient Power of 
musicand its centrality to human existence. This combination of causes Was Su 伍 cient 
to Sustain an interest in early Writings on music,especially those in Greek,throughout 
the MiddleAges.Thus,unlike other early Eastern traditions,thetradition represented 
by Greek works on musicand harmonics assumed a Prominence in the Westeven as 让 
acquired a sense of the esoteric and foreign, a duality of character it retains in the 
modern conception of “ancient Greek music theory.21 

Prior to the Middle Ages, the tradition of writing technical works in Greek“on 
music” (repL Mouvatkyis), on the subject of “harmonics”(CpMoytKC), or as a general 
introduction (etiaaywym) to one or both subjects was extraordinarily resilient， 
extending easily over eight centuries. But by the collapse of Rome in the fifth century 
cE, the tradition had become moribund, though certainly not entirely forgotten. 
Martianus Capella, for instance, remembered enough of it to appropriate Substantial 
Sections of Aristides Quintilianus?s treatise for Book IX of his De jajtizs Pizloloyiae 扩 
Mexcx1ii with no indication ofhis debtto theearlier author.A fairamount oftechnical 
detail can be gleaned from Martianus Capella?s great work, but it is doubtful whether 
he intended the material to be read for its technical content. In the early Sixth centuryy 
Cassiodorus still knew (or knew of ) the treatises of Gaudentius, Claudius Ptolemy 
Alypius,and Euclid (perhaps actually Cleonides), though his summary in section 5 of 
Book II of the 7pstitzxtto1es presents only a few bits and pieces of the fading tradition. 
Boethius, by contrast,hadamuch fullerknowledge ofthetreatises of Nicomachus and 
Ptolemy, which formed the groundwork for his De zzstitttoze Mstca. In the seventh 


1 Much ofthis chapterappears in a Somewhat different form in my article“Greece” in NOC2; both have 
been adapted ffom my book 4jpollos Ze. 
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century, Isidore of Seville clearly regarded the Greek musical traditions as an impor- 
tant heritage to be preserved from a vanishing past in his BEbMioloqyiae, but his connec- 
tion with original Greek sources is tenuous at best. From this point until the West 
experienced a rebirth of interest in ancient Greek science in the fourteenth and ff 
teenth centuries, the traditions of Greek music theory were known only in a highly 
refracted form through a complex Stream of adaptations and paraphrases in the new 
tradition ofmedieval Latin musicography. 

When ostensibly complete and authoritative versions of the Greek musical writings 
began to be rediscovered in the West in the thirteenth, fourteenth, and especially fi 个 
teenth centuries, they were greeted by receptive readers, anxious to Shine the light of 
Teason on forgotten or misunderstood texts and perhaps rediscover techniques that 
could once again cometo life in themusicoftheir owntime. Humanists such as Pietro 
dAbano (125o-1315), Niccolo Niccoli (1363-1437), Giovanni Pico della Mirandola 
(1463-94), Giorgio Valla (1447-99), and Carlo Valgulio collected manuscripts, pub- 
lished translations,and wrote commentaries,all ofwhich greatly advanced knowledge 
ofthetradition,while atthesametime uncoveringapparent contradictions and incon- 
Sistencies. 

Bytheend ofthe fifteenth centuryand on into the sixteenth,so many ofthe treatises 
- not to mention general collections of musical lore such as Athenaeus?s DDNer-78OL2 
Piiiosobpexs-hadbecomeavailable,eitherin Greekorin Latin translation,thatauthors 
Such as Franchino Gaftfurio (1451-1522), Girolamo Mei (1519-94), Vincenzo Galilei 
(1520S-91),Lodovico Fogliano (d.c.1539),and Gioseffo Zarlino (1517-9o) could con- 
Structelaborate treatments ofGreek theories oftuning,modaltheory, modulation,and 
the infuence of music on behavior. Nevertheless, it was only the privileged few who 
had access to the original Greek texts in manuscript or to Latin translations, most of 
which remained unpublished. Readers in general had to rely on secondary SouUrces for 
their knowledge ofthe musicand music theory of the ancient Greeks.? 

The humanists quite naturally 亿 vored those treatises that Seemed to provide 
anSwWers to the questions in which they were most interested, and a hierarchy of 
authority among the texts began to develop accordingly，regardless of the actual 
authority ofthe treatise in its own time- adi 伍 cult matter to determine in any event. 

In the seventeenth and eighteenth centuries, many of the writings that speak of 
ancient Greek music began to be circulated in published form. The most important 
publication was Marcus Meiboms?s 47tgUae MUNSiCUe CNCtoyes Sebte an edition of seven 
Greek treatises with parallel translations in Latin,a book ofsome 8oo pages published 
in 1652 when Meibom was only twenty-two years old.3 Meibom>s edition comple- 
mented Athanasius Kircher?s fmous Mzxs2I9ia te7salis, published in 16go,and both 


2 For an excellent Survey of the musical humanists, see Palisca, 瑟 X20NTSI1L. 

3 Meibom, ed.,47z9UQe MMSiCae QUctoyes Sebtet The collection includes the Diyisiox of the CatoN (attrib- 
uted to Euclid) and the treatises ofAristoxenus, Cleonides (attributed to Euclid), Nicomachus,Alypius， 
Gaudentius, Bacchius, and Aristides Quintilianus, as well as Book IX of Martianus Capella?s De zzbtii5 
PHizlolagiae et Meycz11. 
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ofthese infuenced John Wallisys 1682 and 1699 editions of two treatises Meibom had 
not included in his collection: the 有 xjo1tcs of Claudius Ptolemy and Porphyrius?s 
commentary.4 These Substantial and highly technical publications provided eigh- 
teenth-century Scholars with a wealth of material appealing to their antiquarian and 
historical interests while also offering them positions from which they could advance 
arguments about the purpose and meaning of music. Lorenz Christoph Mizler 
(1711-78)and Johann Mattheson (1681-1764),forexample, drew on ostensibly diver- 
gent trends in the Greek Sources to bolster their own aesthetic differences, while his- 
torians Such as FE. W. Marpurg (1718-95)，G. B. Martini (1706-84), and Sir John 
Hawkins (1719-89) tried to develop coherenthistorical surveySs.7 Thus, a certain body 
of texts began to be codified as representing a tradition of “ancient Greek music 
theory>”even though the content and method ofthe texts varied widely and relatively 
little was known about many of the authors. 

Inthenineteenth and twentieth centuries,still greater control ofthe literary SoOUrces 
was accomplished,andafairamountofactual musicnotated on stone and papyrusand 
in manuscripts began to be discovered. Meibomy's collection was Updated (and in some 
Senses exXpanded) by Karl von Jan?s MUWSici Scitoyes g1Ueci of 1895,， which, while not 
includinganytranslations,did includean edition and transcription ofthe musical frag- 
ments then known,and byJ.F. Bellermann2?s 47to7yMN1 SC7 示 好 0 de MUNS1C0.6The discovery 
of actual pieces of music excited scholars and musicians with the prospect of under- 
Standing the legendary powers of Greek music, heightening an enthusiasm for the 
Subject that had been growing throughout the nineteenth century，Friedrich 
Nietzsche'*s Basel lecture“Das griechische Musikdrama,”7 for example,found a recep- 
tiveaudiencein Richard Wagner,whose conception ofDerRi7 desNibgelt9e Was PIO- 
foundly infuenced by his understanding of Greek MUSic daMt0. Twentieth-century 
Scholars have continued to build on these earlier foundations with the publication of 
new critical texts,，catalogues of manuscripts, and an enormous quantity of critical 
Studies. 


4 A.Kircher, SJ, MUSWOi0 MtVe7S4s, 2 Vols. (Rome: Corbelletti 165o); John Wallis, ed., 五 a771ONiCO7IN 
2071 tesi reprinted with a Latin translation in Walliss Ojpe7zMt MaQ 纺 etCOM，3 VOlS.(Oxford: 
Sheldonian Theatre, 1699), vol. III, pp. i-xii, 1-152. This latter publication also includes (vol. III, PP. 
185-359) his text and translation for 了 Porphyrius: “77oppuplov ets 7TQ CGpMoyvtkQ JroMeuatlov mgHnzmNa。 
Nunc primum ex codd. mss. (Graece et Latine) editus.? 

5 Mattheson allied himself with the progressives by using the pseudonym “Aristoxenus the Younger>” 
in his PHpthpoxgoloqgia ssteatica (Hamburg: Martini，1748). On the conflict between Mattheson and 
Mizler, see 工 Richter,““Psellus” Treatise on Music in Mizler?s “Bibliothek>>”in Stxdies 太 Eastemt CH 
vol. I, ed. M. Velimirovik (London: Oxford University Press, 1971), pp. 112-28. Major sections on 
ancient Greek musicappear in MarpurgS Kitiscpe BiU2i00 太 Ge Gescjpicpte 100d ZLe11Shtze deralte 3214 
MENUENL WMS 太 (Berlin: G.A. Lange, 1759); Martinis Sto7ia deUa SiCa, 3 Vols. (Bologna: Lelio della Volpe， 
1757-81); and HawKkinss 4 Gexzeyal Bisto7 of the Scieltce 0 Practice of MaSic, g vols. (London: T. Payne 
and Son, 1776). 6 See full citations in the Bibliography, p. 13o. 

7 Thelecture was originally delivered atthe University ofBasel on January 18,187o; Nietzsche read the 
lecture to Wagner during a visit to his home on June 11, 187o See M. Gregor-Dellin and D. Mack, eds.， 
Cosi0 TYZgNe1S Dia1ies vol. 1I: 1869-1877, trans. G. Skelton (New York: Harcourt Brace Jovanovich， 
1978), pp. 231-32. See also R. Giinther,“Richard Wagner und die Antike,:”Nexe Japy7pbicper 16 (1913)， 
PP. 323-37-. 
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The corpus of Greek music theory 


A_ significant body of Greek literature can properly be considered music theory， 
although some works are known only as titles mentioned in passing or as brief quota- 
tions in the works of Athenaeus and similar sorts of writers. Nevertheless, a substan- 
tial portion of Greek musictheory does Survive,extending overa wide period from the 
fourth century BCE to the fourth century CE, Or even later (See Table 4.1). These later 
Works, however, should be considered representatives of the transmission of ancient 
Greek music theory rather than parts ofits primary corpus (and,as those written in the 
Middle Ages in Greek and Arabic are not“Western>” in the commonly accepted Sense 
of the term, they 所 1]l outside the scope of this chapten). 

Of the earlier treatises, some are technical manuals detailing the Greeks” musical 
System including notation, the function and placement of notes in a Scale, character- 
istics of consonance and dissonance, rhythm, and types of musical composition. This 
group includes the Dimisioxz of 太 e Caoiot (Sometimes but erroneously attributed to 
Euclid); Cleonides,7ztrodxctiozt 如 囊 a1tONlics; Nicomachus ofGerasa, MANUQLoEC7M1ON- 
is; Theon of Smyrna, ON MCt 妇 etatics USejil jz the Ditderstalaiy or Piato; Gaudentius， 
瑟 C7NONIC Ttrodlctiol; Alypius, Jptrodactiot 如 WMSic; Bacchius,， TtrodtUctioz 如 友 e 4MtoF 
Alstici the So-called Bellermann?s Anonymous; and others. By contrast, some of the 
treatises are elaborate and Systematic books exploring the ways in which wovatckyf 
Teveals Universal patterns of order, leading to the highest levels of knowledge and 
understanding. Authors of these longer books include such well-known figures of 
antiquity as Aristoxenus, Claudius Ptolemy, and Porphyry. 

While this literature has come to be known as“ancient Greek music theory>” the 
phrase is not especially apt. First, the majority ofthe surviving texts are not ancient in 
the sense of having been written before the first or Second centuries BCE. With the 
exception of quotations in later literature, the earliest surviving independent theoret- 
ical works areAristoxenus?s 有 CNONIC EUeMeN andRAEMNIC EeeNt,both ofwhich are 
人 fragmentary. Atleastsome parts ofthe Divisioxz of the Cao are perhaps nearly contem- 
porary, but all the other treatises date from the end of the first century CE or laterT. 
Second, the modern conceptual meaning of the phrase“music theory”is foreign to 
these writings. With the possible exception ofthe rather late writer Alypius,itis quite 
unlikelythatany oftheauthors intended his work for practicing musicians Or Was con- 
cerned with actual pieces of music. Ancient Greek music theory was not interested in 
the descriptive or analytical Study of pieces of music，nor was it concerned with 
explaining compositional or performance practice. Still, as long as the imperfections 
ofthe phraseareunderstood,“ancient Greek musictheory”does provideausefullabel 
for collective reference to the Specialized literature ranging 位 om the Pythagorean 
eXCerpts quoted in various Sources to the treatises of Porphyrius，Aristides 
Quintilianus,Alypius,and Bacchius written in the third and fourth centuries CE. 

The nature ofthe sources themselves is problematic. Ofthe independent theoretical 
Works, only Aristoxenus?s RAytMiC EeeNt 帮 Survives in any medium older than the 
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Table 4.1 Pa17 Gyee 有 teatises 


Aristoxenus 375/360 BCE -after 320BCE 五 gtONIC EUENENKS (人 poytkcG 
a7otXeia) and 尺 J 芭 MXC EeeN 帮 
(Pubuuerka orotxeia 


Anonymous (attr. to 4th-3rd century BCE DiVz51ON of 太 e CUNON (Kararor 

Euclid in some Sources) Kaydyos) 

Cleonides 2nd century CE Ttyodolctioxz 如 五 ga711ONTCS 
(BEiaaywym Cpkover) 

Nicomachus of Gerasa 和. 1oo-5O CE MUNUL oj DUONNCS (人 proyrtkoy 
eyXetptGcom) 

Theon ofSmyrna 且 . 115-40 CE ON Matjpemtatics Use Jor the 


Videjstaad2t9 ofPlato (TaQv 
KaTQ 70 Magm7NKaTtKoy Xpmatkwy 


eis_ 77 1TAdrwyos Gdypwam) 


Claudius Ptolemy 生 . 127-48 CE 五 &1M1ON1CS (人 pkovtkoO) 

Gaudentius 3rd or 4th century CE 五 ZONEC 太 0d2cON (人 pkovtrey 
eiaaywy 力 

Porphyrius 232/3 - c. 305 CE ON Ptolejto13 瑟 Q1M1ONNCS (Pis 7G 
GCpHoytkQ JroAekuatou 7rguzmka) 

Aristides Quintilianus late 3rd - mid 4th century CE O1 MMStic (Tepi ouatrT7is) 

Bacchius Geron 4th century CE Or later Ttyrodolctoz 如 太 e4toFMostc 
(Eioayowy 人 reExzms MouaukcTis) 

Alypius 4th-5th century CE Ttyod2ctOU 如 MUSTC (BEicayo) 施 
MovatrO) 


eleventh century CE, and with a few exceptions, even those quoted in other Sources 
exist only in manuscripts ofthis period or later. The extent to which these later copies 
Preserve theform and content ofany ofthe treatises is, in general,impossible to deter- 
mine,nor can onebe certain whetherthetitles oreventheauthors assigned to the trea- 
tises in the manuscripts representthe actualauthorand title ofthe treatise when it Was 
first composed. It is also uncertain whether the earliest treatises on ancient Greek 
music theory were “composed”(in the modern sense of the term) by an individual 
author or whether they were later assembled by disciples or from tradition. In rare 
CaseS; it is possible to see the way in which a treatise“grows:》” even to the extent of 
changing its entire method ofargumentation,as itis transmitted across the centuries.8 
Of course, similar problems exist for other Greek literary remains, and there is no 
Special reason to distrust the authenticity of the independent treatises and fragments 
now taken as comprising the corpus ofancient Greek music theory. Nevertheless, the 
inherent limitations ofthe form in which it exists must be recognized. 


8 Barbera,“Reconstructing Lost Byzantine Sources””PpPp. 38-67; Barbera, ed. and trans.，B2cljided1t 
Divzsio7. 
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Problems notwithstanding, the tradition of scholarship on ancient Greek music 
theory Underscores an importance that goes beyond the evidence these texts may 
Supply about the Greeks” own mnusic; the theory is also significant as an intellectual 
monument that exerted a marked infuence on later Latin，Byzantine,， and Arabic 
musical writings. As such, its significance resides in later Writers” use and Understand- 
ingoftheliteratureatleastas much as in the genuineevidence itmay provide ofancient 
Greek musicand music theory. 


The traditions ofancient Greek music theory 


The corpus of ancient Greek music theory comprises three basic traditions: the 
Pythagorean tradition (including later manifestations in Platonism and neo- 
Platonism) primarily concerned with number theory and the relationships between 
music and the cosmos (pertaining as well to the infuence of music on behavion; a 
related _ Scientific tradition of harmonics associated with a group known as 
“Harmonicists”; and an Aristoxenian tradition based on Aristotelian principles. Some 
of the treatises representa single tradition, while others combine the traditions.?9The 
characteristics ofthe individual traditions can be generalized (insofar as music is con- 
cerned),although forthe most part,no single treatise provides a comprehensive treat- 
ment ofany of the traditions.19 


THe Pytijpagqoxea1l5 


The Pythagoreans Were particularly interested in the paradigmatic and mimetic char- 
acteristics of music, which they saw as underlying its power in human life. In general， 
Pythagoreans were not concerned with deducing musical science 位 om musical phe- 
nomena because the imperfection oftemporal things precluded them from conveying 
anything beyond a reflection ofhigher reality. The important truths about music were 
tobefound instead in its harmonious refection ofnumber, which was ultimate reality. 
As a mere temporal manifestation, the employment of this harmonious Structure in 
actual pieces of music was ofdecidedly secondary interest. 

The scientific side of Pythagoreanism,and particularly the part of it concerned with 
musical science,is primarily known firstthrough the Diisioxz oftpe Cutol and the Writ- 
ings of Plato， Aristotle，Plutarch (and the treatise ON MUWSic attributed to Pseudo- 
Plutarch), Nicomachus of Gerasa, Theon of Smyrna, and Claudius Ptolemy and later 


9 For discussions ofeach individual theorist, see the respective article in NGC2. 

10 Although the Pythagorean and Harmonicist traditions are certainly older than the Aristoxenian, i 
is the Aristoxenian tradition that has Supplied to modern scholarship the basic definitions of general 
terms and concepts essential to understanding the differences among the positions. If these general 
terms and concepts are unfamiliar,the reader is advised to read the section on the Aristoxenian tradition 
firstand then return to the sections on the Pythagoreans and Harmonicists 
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Asaseries ofratios,thenumbers on theleft representsuch musical intervals as the octave (2:1)， 
double octave (4:1),andtriple octave(8:1),whilethenumbers on therightrepresentthe 
octaveandafifth (3:1),thetriple octaveandatone(9:1),andthequadruple octaveand a major 
Sixth (27:1).Aristides Quintilianus paraphrases this material in ON WMzsic iii.24,developing 让 
with various neo-Platonic interpretations ofthe numbers and mathematical processes. 


Figure4.1 The Pythagorean ljambda 


- when merged with neo-Platonism - through the writings of Porphyrius, Aristides 
Quintilianus, Iamblichus, and later Writers. 

In the Rebxpblic, the Zays, and the 7714exs,，Plato was especially infuenced by the 
Pythagorean tradition in his treatments of music and his concern with regulating its 
Use. Rebjxblic X.13-16 provides a general description ofthe“harmony ofthe spheres> 
but in the 77M4eys (34b-37c), Plato presents a much more detailed model for the crea- 
tion of the soul of the universe embodying characteristic Pythagorean ratios and 
means, which produce a kind ofmusical shape,as illustrated in Figure 4.1.3 

Many of these same numbers and ratios appear in the Dimisioxz of the Cuiopl, which 
applies Pythagorean mathematics to Such musical topics as consonance, the magni- 
tudes of certain consonant intervals, the location of movable notes in an enharmonic 
tetrachord, and the location of the notes of the Immutable System on a monochord. 
The Introduction to the Dimyisioz defines the physical basis of sound as a series of 
motions; by producing a percussion (rmym) of air, motion creates Sound: denser 
motion is associated with greater String tension and higher pitch,sparser motion with 
lesser string tension and lower pitch. Since pitches are related to the number of 
motions of a string, the pitches of notes are comprised of certain numbers of parts; 
thus, they can be described and compared in numerical terms and ratios. Notes are 
related to one another in one ofthree numerical ratios: multiple, superparticular, and 
Superpartienti; the relationship of notes consonant by definition (i.e., those Spanning 
thefourth,ffth,octave,twelfth,and fifteenth) can beexpressed in asuperparticular OF 
amultiple ratio (i.e.,4:3,3:2,2:1,3:1,and 4:1) formed only ofthe numbers of the 
tetactbs (TerpakTUVSs) ofthe decad (i.e.,1,2,3,4,thesum ofwhich equals 1o),although 
the Dimizsioz does not explicitly refer to this famous Pythagorean tetractb5.22 

The Pythagoreans were also concerned with the measurement of intervals smaller 
than the fourth, which they identified through mathematical processes. The tone, for 


11 Foratranslation ofthis passage, See SR, PP. 19-23. 
12 For a detailed study and translation ofthis treatise, see Barbera, ed. and trans., BUcjiadeajN Diyisiox. 
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Mean Formula (X>y>7) 
5 多 2 
arithmetic y 王 Z 十 | 5 | OT 
X 2z 
三 过 于 三 OFT 
2 
_ 十 忆 
7 2 
Z(X 一 ZI 
harmonic 一 
X 十 Z 


In prose terms, the arithmetic mean is usually described as (1) a number exceeding the lesser 
extreme by the same amount as it is exceeded by the greater exXtreme (e.g., 12:9:6), (2) a 
number that ifsquared will exceed the product of the extremes by the square of the 
difference between the terms (e.g., 9 三 81,0X12 三 72,81 一 72 三 9 [i.e., 32]); Or (3) a number 
equal to halfthe sum of the extremes (e.g., 12 十 6 三 18; 18 二 2 三 9).The harmonic mean is 
usually described as (1) a number exceeding and being exceeded by the same part of the 
eXtremes (e.g., 12:8:6 [8 exceeds 6 by one-third of 6 and 12 exceeds 8 by one-third of 12]); (2) 
anumber that divides the difterence between the extremes So that the two excesses are in the 
Same ratio as the extremes (e.g., 12 一 8=4,8 一 6 三 2, 12:6 三 4:2); Or (3) anumber that when 
multiplied by the sum ofthe extremes produces a number equal to twice the product of the 
extremes (e.g.,12 十 6=18,8X18=144;12X6=72,2X72=144).The formulas are derived 
位 om Theon ofSmyrna, O7N MUtJNQtiCS USEH1 Jo7 友 e 200de1Sta1d29 ofPiato, S61. 


Figure4.2 Formulas for the arithmetic and harmonic means 


instance, was Shown to be the difference (9:8) between the fifth (3:2) and the fourth 
(4:3), and various sizes of “semitones”were identified, such as 256:243 (the Lo1110 
[Aetuuoa]),2,187:2;o48 (the apotome [Crorokz]),and additional “semitones”created 
by proportioning the ratio 9:8 to produce any number of small subdivisions (e.g.， 
18:17:16or36:35:34:33:32 and so on).The size ofthe semitoneand theaddition of 
tones and semitones to create fourths, fifths, and octaves eventually became a subject 
ofheated controversy between the Pythagoreans, with their fundamentally arithmetic 
approach, and the Aristoxenians, who adopted a geometric approach to the measure- 
ment ofmusical space - a controversy that extended into the Renaissance and beyond. 
(For more details on Pythagorean music theory, see Chapter 1o, pp. 273-70.) 

The mathematical background for the Diisiox of 太 e Cio1 and other Pythagorean 
treatments of mnusic is explained in Nicomachus?s JptrolUctop 如 47ztpMieti 
(4pibpmruom etaaywym) and Theon of Smyrnas ON MUtjpelatics USEHL 万 7 友 e 
Videystazuaig of Pia 如 (especially the sections“On mnusic). Likewise, Nicomachus?s 
MazUUL of ato1iCs (SS6 and 8-9) includes a discussion of the basic Pythagorean 
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enharmonic chromatic diatonic 

1512 1512 1512 

:4 9:8 
1890 1.792 2 0 

36:35 243:224 8:7 
1944 1,944 1,944 

28:27 28:27 28:27 
2,016 2,016 2,016 


Archytas did not provide any integers to demonstrate these ratios, but Ptolemy proposed a 
Set ofsmallest integers by way of demonstration . 


Figure4.3 ”The three genera ofArchytas 


consonances (includingthe 亿 mous storyofPythagoras?s discovery ofthem,which also 
appears in a Somewhat different version in Gaudentiuss 互 g7NONIC Ttrodtc 帮 ON， S11); 
the two means, harmonic and arithmetic (See Figure 4.2), described by Archytas and 
employed by Plato in the Taexs to construct his musical soul ofthe universe; and the 
Scale of Philolaus.3 A group of excerpts attributed to Nicomachus in some manu- 
Scripts preserves further observations about the relationships between the twenty- 
eight musical notes and the pa7HONiC of the cosmos.14 

Both Gaudentius?s 互 a7MloNic Ttroductio1,SS15-16,and Ptolemy?s 如 CiON1Cs PTovide 
examples of the application of Pythagorean music theory to the construction of 
musical genera and scales also known in the other theoretical traditions. In 五 Z71N1ON1CS 
i.13, Ptolemy describes Archytasyxs measurementofthe three generalz ofthe tetrachord 
(see Figure4.3) and in 五 gjMloNics ii.14, he provides an exXtensive collection of measure- 
ments of the three genera exXpressed in terms of Pythagorean mathematics, attributed 
to Archytas, Eratosthenes, Didymnus, and himself 

Because the Pythagorean tradition was fundamentally abstract and idealized, if 
could not provide a way ofaddressing the observable phenomena of musical practice. 
The Harmonicists，no doubt thoroughly 人 包 miliar with Pythagorean mathematics， 
attempted to apply mathematical Principles to the description ofatleastsome parts of 
musical Practice. In doing so, they might seem to represent a link between the 
Pythagorean and Aristoxenian traditions,although the precise historical relationships 
among the three traditions remain elusive. 


TVe 瑟 a7MlONC15 太 


The Harmonicists are primarily known through Aristoxenus”s negative asseSSment 
of them in his 瑟 CjMNoN1C EeeNtsy at the beginning of which he defines the study of 


13 Fortranslations,see Levin,trans.,MCNUUQLOFEC7ONNCS OFNiCONLCjpas pp. 83-1393;and SR, pp.74-75. 
14 Edited in Mzsici Scyizto7esJ10ecit, 266.2-282.18. 
15 Afualler discussion ofthe three genera is provided by the Aristoxenians (See belov). 
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nete hyperbolaion 10,368 


diatonic paranete hyperbolaion 11,664 


chromatic paranete hyperbolaion | 12,288 


trite hyperbolaion 13122 


nete diezeugmenon 13,824 


diatonic paranete diezeugmenon | 15,552 
(= nete Synemmenon) 


chromatic paranete 16,384 
diezeugmenon 


trite diezeugmenon (= diatonic 17,496 
paranete synemmenon) 


paramese 18,432 
trite synemmenon 19,683 
Imese 20,736 
diatonic lichanos meson 23,328 
chromatic lichanos meson 24,576 
parhypate meson 26,244 
hypate meson 27,648 
diatonic lichanos hypaton 31,104 
[chromatic lichanos hypaton 32,768 
(note not specified by 

Thrasyllus)] 

parhypate hypaton 34,992 
hypate hypaton 36,864 
proslambanomenos 41,472 


Figure4.4 Thrasyllusxs division ofthe monochord 


harmonics as pertaining to the theory of scales and tozof (rdyo0.16 Earlier authors， 
identified by him as“the Harmonicists”(o5 dpwoyvtkof),had based their theory on a 
Single genus in the range of an octave, Which they had represented in a series of dia- 
grams. The precise nature of the Harmonicists” diagrams cannot be determined, but 
they may have been something like the diagrams thatform the fnal two sections ofthe 
Disioxn of the Cato1, the monochord division ofThrasyllus preserved in $36 of Theon 
of Smyrna2s ON Mathelatics USejipl joy 太 e Uderstatdi9 of Piato (see Figure 4.4),orthe 
“diagram ofmodes” in Aristides Quintilianus”s ON MUWSic i.11.27 


16 A fuller discussion of the toxzoi is provided by the Aristoxenians (See below). For a text of 
Aristoxenus?”s 有 CONIC EUeMENS,See da Riosed.,47istoxe1i Eee 好 Ra7ONCQ4. Full English translations 
appear in Macran,ed. and trans., 瑟 QIMONiCS OF4711stoxeNaS; and Barker, trans., GTeER MMSICQL TINIS Vol. 
II, PP. 119-84. 

17 Thrasyllusturns tonumberasa way offacilitating visualization ofthe relationship ofall these notes， 
buthe provides onlythe initial number that is to be assigned to the nete hyperbolaion: 1o,368.The suc- 
CesSsive numbers，he Says，can easily be computed by anyone who has followed the ratios already 
described,and in 包 ct, 10,368 is the smallest common denominator that will accommodate all the ratios 
Over the two octaves from nete hyperbolaion to proslambanomenos. For the diagrams in the Divzsioxz of 
太 e ca1l01，See Barbera，ed. and trans.，Bzclidewt Disiot，ppP. 178-87; for Aristides Quintilianus>”s 
“diagram of modes”Ssee SR, p. 64. 
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Diagrams of this sort show the “close-packing”(KaramVykywats) of intervals that 
Aristoxenus describes as a feature of the Harmonicists” diagrams, and since they are 
intended to illustrate all the locations where pitches might be found rather than any 
genuine musical scale, they also fail to show as Aristoxenus noted, anything about 
actual Scales Or to101. Aristoxenus refers to “close-packing”in only a few places in the 
treatise: first (i.7 [da Rios 12.8-12]),where he observes thatthere is a close relationship 
among scales,“positions ofthe voice”and the tozo1, a relationship that must be exam- 
ined not by close-packing, but rather in the reciprocal melodic relationships of the 
Scales themselves; Second (i.27-28 [da Rios 35.9-37.4]), where he contrasts continuity 
(auveExekca) and consecution (687s) as he observes that musical continuity is a matter of 
musical logic, or Synthesis (acUybecokcs), not a series of consecutive notes closely packed 
together on a chart with the smallest possible interval separating one fom another. 

Contrasting his concept of Synthesis with the misguided notions of the 
Harmonicists,Aristoxenus notes thatthe Harmonicist Eratocles (人 .ffth centuryBCE) 
was primarily interested in the possible cyclic orderings of the intervals in an octave， 
which led him to observe Seven Species. Aristoxenus derides such mechanical manipu- 
lation, which was apparently typical ofthe Harmonicistapproach, because it does not 
take into account the possible Species of the fifth and fourth and the various musical 
Syntheses, which would produce many more than Seven Species. 

In treating the tozot,some ofthe Harmonicists arranged them in theascending order 
of Hypodorian, Mixolydian, Dorian, Phrygian,and Lydian, with the first three separ- 
ated 位 om each other by a halftone and the fnal three by a tone, while others, basing 
their assumptions on the aulos，thought that the ascending order Should be 
Hypophrygian, Hypodorian, Dorian, Phrygian,Lydian,and Mixolydian, with the first 
three Separated from each other by three dieses (i.e., appPIoximately three quarter- 
tones), the Dorian and the Phrygian by a tone, and the last three once again by three 
dieses. In another reference to close-packing，Aristoxenus (ii.37-38 [da Rios 
46.17-47.16]) objected that this identification of a Series of to7ot separated by Some 
small interval resulted merely in a closely packed diagram and not in any useful under- 
standing ofmusical phenomena. 

The characteristics ofthe aulos and musical notation Were two apparent preoccUpa- 
tions ofthe Harmonicists,butAristoxenus dismisses both oftheseas unscientific. In his 
View the Harmonicists“have it backwards when they think that placing some appar- 
ent thing is the end of comprehension, for comprehension is the end of every visible 
thing” (ii.41 [da Rios 51.1o-13]); by concentrating on the"“subjectofjudgment>” rather 
than on judgment itself, the Harmonicists“miss the truth” (ii.41 [da Rios 52.1-4]). 

Though it clearly represents the Pythagorean tradition, the Diyisioxz of the Cazo1 also 
exhibits precisely the sort oflimited diagrammatic view of music theory attributed by 
Aristoxenus to the Harmonicists. The two final sections of the Dimzsioz may not have 
been part of its earliest form,18 but the Structure of the demonstrations and the 


18 Barbera, ed. and trans., EUclideaN Diyisioz, PP. 40-44. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


120 THOMAS J. MATHIESEN 


division of the monochord itself are nevertheless expressed in diagrammatic terms. 
Moreover, the Dimisioxz says nothing at all about the ways in which one note might or 
mightnotmovetoanother; makesno specific reference to thevarious genera,althougp 
the enharmonic genus is certainly produced by the demonstrations of propositions 
17-18; and is limited to a single two-octave display. Likewise, the JptrodtUctioz 如 MUSIC 
of Alypius, devoted almost entirely to a series of notational tables, might be seen as 
growing out of the Harmonicist tradition, although its late date would make such a 
classification largely irrelevant. 

The Harmonicists would seem to have represented an attempt to Systematize 
musical Space in the most e 什 cient and rational manner. They shared some afEinities 
with the Pythagorean tradition in relying on number to define particular intervals and 
arrange them sequentially in a composite diagram，bnut they differed from the 
Pythagorean tradition in their interest in actual musical phenomena. By acknovwledg- 
ing the importance of the phenomena, the Harmonicists anticipated Aristoxenus. 
Nevertheless,from theAristoxenian point ofviewtheyerred in employing areductive 
Process rather than developing an inductive scheme that could encompass the end- 
lessly variable nature of musical sound. 


THe 47zStoxXeN10N t7001ON 


The mostsystematic discussion ofostensibly musical phenomena is found in the frag- 
mentary 五 ZNONUC EeeN 好 of Aristoxenus and later treatises based on its principles 
(especially the Aristoxenian epitome by Cleonides and parts of the treatises of 
Gaudentius, Bacchius, Ptolemy, and Aristides Quintilianus). Aristoxenus himselfwas 
concerned with the philosophical definitions and categories necesSary to establish a 
complete and correct view of the musical reajlity of scales and 如 xzoz, two Primary ele- 
ments of musical composition, and in the first part of his treatise, he introduces and 
discusses such subjects as motion ofthe voice (9 77s pmwz7s ktomats),pitch (7r&Kacs)， 
compass (9 7o0 Bapeos re kal 685eos 0kraats),intervals (0taa7YUara), conso- 
nance and dissonance, Scales (aua77YHaToa)， melos (weEAos)， continuity and consecu- 
tion (auyEXela， 6E7s)，genera (YeEm)，synthesis (avbeacs)，mixing of genera 
(UpUHeyros 7Q7 yezrwy),notes (pb0dyyo0,and position ofthe voice (6 r7s pzTs 
7Tg7ros). From these, he develops a set of seven categories (genera, intervals, notes， 
Scales, tolot, modulation [weraBoAz], and melic composition [weAorotcta]), framed 
by two additional categories: first, hearing and intellect (Qko7 0cdzvoca), and last， 
comprehension (EUveats). As the later Aristoxenian tradition did not share 
Aristoxenus?s broader philosophical interests,the framing categoriesand much ofthe 
Subtlety of language and argument largely disappeared, while the seven“technical” 
Categories (especially the first three) were rearranged and expanded to include addi- 
tional technical details - Such as the names ofthe individual notes - that Aristoxenus 
took for granted. The surviving portions of Aristoxenus?s treatise do not coOntain his 
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explanations of each category, but the tradition as a whole may be summarized as 
follows. 


Notes. Aristoxenuss definition is both economical and sophisticated:“a falling of 
thevoice on one pitch is anote; then,itappears to beanoteas such becauseitis ordered 
in a melos and stands harmonically on a single pitch>” (i.15 [da Rios 2o.16-19]). This 
Subtle definition distinguishes among avoice,which is articulate sound; a single pitch， 
which is a position ofa voice; and a note, which is a production ofsound atasingle rel- 
ative ordered position within a musical composition，a melos. In the treatise of 
Cleonides, this becomes:“A note is the musical falling of the voice on one pitch>” (Jan 
179.9-190); while Gaudentius preserves much of the original:“a note is the falling of 
the voice Upon one pitch; pitch is a tarrying and standing of the voice; whenever the 
Voice seems to Stop on one pitch, we say that the voice is a note that can be ordered in 
melos”(Jan 329.7-11).:9 Aristoxenus did not name or define all the notes (Since they 
Were “so well known to the adherents of music” [i.22 (da Rios 29.1-2)]), nor do the 
Surviving portions of his treatise describe the full array of notes and tetrachords 
(groups of four notes) that came to be known as the Greater and Lesser Perfect 
Systems. Later theorists, however, present and characterize them as shown in Table 
水 .22 

The tetrachord was regarded by Aristoxenus as the basic musical unit, and all but 
three of the note names indicate the tetrachord (hypaton, meson, synemmenon, die- 
Zeugmenon，and hyperbolaion) to which they belong. The proslambanomenos 
(added note”) was notconsidered a part ofany tetrachord; the meseformed theupper 
limit ofthe meson and the paramese the lower limit ofthe diezeugmenon. 


JIntervals. Intervals are defined as bounded by two notes of differing pitch, distin- 
guished bymagnitude,by consonance or dissonance,as rational or irrational,by genus， 
and as Simple or compound (the first four distinctions also apply to scales). For 
Aristoxenus, the fourth and the fifth, not the octave, Were the Primary scalar compo- 
nents of music and music theory. In order to be musical, he required that intervals be 
combined in a certain wayi thus the study of intervals was notjusta matter of measure- 
ment,as ithad been forthe Pythagoreansand the Harmonicists,buta matter ofunder- 
Standing“synthesis》”the coherent musical arrangement of intervals (i.27 [da Rios 
35.10-36.1]). Once again，Cleonides simplifies the deftinition to: “an interval is 


19 All translations are those oftheauthor. Forfull English translations ofthe treatises of Cleonides and 
Gaudentius, see SR, pp.35-46and 66-85; for Aristoxenus, seen. 16 above. 20 In thetable,the pitches 
are purely conventional, intended only to show the intervallic pattern (an asterisk indicates an enhar- 
monic diesis,i.e.,a microtonal sharp); various classifications pertaining to the genera are given in paren- 
theses: immovable notes are marked“im> (all other notes are movable), notes not part of a 力 )CUON (i.e.， 
acluster ofthree notes atthe bottom of a tetrachord; a fuller discussion of this term appears below) are 
marked“apand notes that form the bottom, middle, or top of a 加 czon are marked “bp”“mp>”and 
etp> 
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Table4.2 7NHe GyeeR Geater Qtd ZeSSey Peyject SSte115 


Greater Perfect System (GPS) Lesser Perfect System (LPS) 
Proslambanomenos (imy,ap) al Proslambanomenos (im,ap) [al 
Hypate hypaton (im, bp) b] Hypate hypaton (im, bp) [b] 
Parhypate hypaton (mp) c] Parhypate hypaton (mp) [c3] 

[or, ifenharmonic, bx] [or, ifenharmonic, bx] 

Enharmonic lichanos hypaton (tp) [c3] Enharmonic lichanos hypaton (tp) [c] 1I 
Chromatic lichanos hypaton (tp) “[c 委 ] Chromatic lichanos hypaton (tp) [cc 要] 
Diatonic lichanos hypaton (ap) dj] Diatonic lichanos hypaton (ap) [qd9] 
Hypate meson (im,bp) ei] Hypate meson (im,bp) [e3] 
Parhypate meson (mp) 但] Parhypate meson (mp) [ 台 ] 

[or, ifenharmonic, ex3] [or, ifenharmonic, ex3] 

2 | Enharmonic lichanos meson (tp) [全 ] Enharmonic lichanos meson (tp) [f] 2 
Chromatic lichanos meson (tp) 借 9] Chromatic lichanos meson (tp) [全 ] 
Diatonic lichanos meson (ap) 多 ] Diatonic lichanos meson (ap) [g9] 
Mese (im,bp) ad] Mese (im,bp) [ag] 
Paramese (im bp) b 菇 Trite synnemmenon (mp) [bbp 菇 
Trite diezeugmenon (mp) c?] [or, ifenharmonic, ax:] 

[or, ifenharmonic, bxz] Enharmonic paranete 
Enharmonic paranete Synemmenon (tp) [bbp 菇 

3 | diezeugmenon (tp) C2?] Chromatic paranete 5 
Chromatic paranete Synemmenon (tp) [b3] 
diezeugmenon (tp) c 要 ] Diatonic paranete 
Diatonic paranete Synemmenon (ap) [c2] 
diezeugmenon (ap) d?] Nete synemmenon (im ap) [d] 
Nete diezeugmenon (im,bp) e?] 

Trite hyperbolaion (mp) 伯 ] 
[or, ifenharmonic, ex2] 

Enharmonic paranete 

hyperbolaion (tp) 伯 ?] 

4 | Chromatic paranete 
hyperbolaion (tp) 作 ?] 
Diatonic paranete 
hyperbolaion (ap) 史 ] 
Nete hyperbolaion (im, ap) a2] 


Note: (The brackets shovw the possible notes in each tetrachord, depending on the genus; no 
Single tetrachord would ever include all these notes. Tetrachord 1l is the hypaton; 2, the 
meson; 3, the diezeugmenon; 4, the hyperbolaion; and g, the synemmenon. Atone of 
disjunction follows the proslambanomenos in both systems and the mese in the GPS. In 
both systems, tetrachords 1 and 2 are conjunct; in the GPS, tetrachords 3 and 4 are conjunct; 
and in the LPS,tetrachords 2 and 5 are conjunct.) 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Greek music theory 123 


bounded by two notes, dissimilar in height and depth>”(Jan 179.11-12), although he 
does provide ($5) a rather comprehensive summary of the five Aristoxenian distinc- 
tions. Theorists readily accepted the possibility that intervals could be of infinite mag- 
nitude but in general restricted their interest to the range between the Smallest 
enharmonic diesis (apProximately a quarter-tone) and the double-octave-and-a-fifth， 
identified by Aristoxenus as the Practical range ofthe human voice ora musical instru- 
ment. The consonant intervals were at least the fourth, fifth，octave，twelfth, and 
double octave; the Aristoxenians tended to include the eleventh (or indeed any conso- 
nantinterval compounded with the octave),while the Pythagoreans rejected this inter- 
val Since it could not be represented bya multiple or a superparticular ratio. Intervals 
were Simple 这 bounded by mnusically consecutive notes (an implicit rejection of 
Harmonicist“close-packing”),otherwise they were compoundi thus an interval ofthe 
same magnitude might be simple or compound depending on the context. In clear 
coOntradistinction to the Pythagorean sense,intervals were rational ifthey were known 
andemployed in music (e.g.,the tone,semitone, ditone), irrational ifthey varied from 
the deftined forms. For Pythagoreans,ofcourse, rationajity was a matter ofexpressible 
numerical relationships (e.g.,3:2;,4:3,2:1yetc.): intervals that cannot be expressed in 
Such a relationship are irrational, even though they may be employed in Practice. 
Additional distinctions such as“paraphonic” and “antiphonic” are also developed by 
later theorists such as Theon of Smyrna, Gaudentius,and Bacchius.2 


Genera。Aristoxenus recognized three basic genera of tetrachords: the enharmonic 
(also known as pa7MioNtia [Qpuovta]),the chromatic (also knownas color[XpwHa]),and 
the diatonic; the last two of which exhibited various shades (Xpdao. The intonations 
Were created by the two middle notes of the tetrachord，which were“movable>” 
(KoUHevoD， in relation to the two ouUter notes of the tetrachord，which were 
“immovable” (Earwres). To describe these intonations,Aristoxenus posited (i.21-27 
[da Rios 28.3-35.8]) a tetrachord of two-and-a-half tones, With the tone itself com- 
Prised of half-tones, third-tones, and quarter-tones. He avoided specific numerical 
terms because his descriptions are intended to be approximations; the shades are not 
actually fixed butinfinitely variable within their regions (i.23 [da Rios 3o.14-16]).The 
character of the genera is perceived not in a particular order of Specific intervals 
arranged sequentially in a static scale but rather in characteristic dynamic progressions 
of intervals, or “roads”(00ol), that differ in ascent and descent (iii.66-72 [da Rios 
83-89]).These progressionsare readily recognizable,even though theexactsizes ofthe 
intervals may vary 位 om piece to piece. In order to convey the characteristic quality of 
the genera, the theorist needs to specify notevery possible note and interval but rather 
the relative Sizes of intervals and their typical patterns of succession. So, Aristoxenus 
wasableto reducetheinfinitenumber ofpossiblearrangements toamanageable series 
of archetypal genera. 


21 See SR, p.73. 
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Harmonia 3 十 3 十 24 
Mild color 4 十 4 十 22 
Hemiolic color 4% 十 45 十 21 
Whole-tone color 6+6+18 
Mild diatonic 0 二 9 十 15 
JIntense diatonic 6+12 十 12 


Figure4.5 ”Cleonides” shades ofthe tetrachord genera 


In the later Aristoxenian treatises,only the static descriptions ofthe genera SUrvive. 
Cleonides deduces a tetrachord ofthirty units on which the genera and shades are Pro- 
jected in Specific numbers, as shown in Figure 4.5. 

The three notes bounding the two small intervals were known as a 加 CUONE (TUKVGI 
计 their composite interval was Smaller than the remaining interval in the tetrachord， 
as is the case in the first four shades. Later theorists expand the division of the tetra- 
chord into Sixty parts，eXpress the divisions in terms of ratios instead of parts,， or 
provide somewhat differentnames,butthebasicAristoxenian design remains the Stan- 
dard for all subsequent theorists who concern themselves with the subject of genera. 


Scales. Aristoxenus rejected the closely packed scales ofthe Harmonicists because by 
ignoring the principles of synthesis and continuity and consecution, they failed to 
accord with musical logic. Scales, Aristoxenus asserts, must always follow“the nature 
ofmelos” (7 To0 ENMous pyVats):an infinite number ofnotes cannot simplybestrung 
together; and ifa melos ascends or descends, the intervals formed by notes Separated 
by four or five consecutive degrees in the Scale must form the consonant intervals of a 
fourth or a fifth. Scales larger than the tetrachord are assembled by combining tetra- 
chords, either by conjunction (auvao7) (e.g.,e:- 人 -8g:-al and ai-bl-c?-d2) or disjunc- 
tion (Oleugcs) (e.g.，el-P-g-al and bl-c-d?-e2)， Relying on the aforestated 
principles, Aristoxenus (iii.63-74 [da Rios 78.13-92.5]) formulates a detailed set of 
possible progressions. 

Thelater Aristoxenians expand this discussion to include consideration of the ways 
in which the tetrachords are combined to produce the Greater and Lesser Perfect 
Systems, but they are also concerned with the classification ofscales according to four 
ofthe distinctionsapplied to intervals,to which areadded distinctions between gapped 
or continuous, conjunct or disjunct, and modulating or non-modulating scales. They 
also explore the various Species (el6m7) or forms (aXYHUara) of the fourth, fifth, and 
octave, perhapsbuilding on Aristoxenus?s own description ofthe species ofthe fourth， 
which appears at the very end of the surviving portion of his 五 zjjtoNiC BELeteN 帮 .Of 
these,the octave Species are the most important because oftheir apparent relationship 
to the tozoi they are commonly described and named as shown in Figure 4.6. 
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hypate hypaton-paramese Mixolydian 
[b-b'] 

parhypate hypaton-trite diezeugmenon Lydian 

[c-c] 

lichanos hypaton-paranete diezeugmenon Phrygian 
Id-d] 

hypate meson-nete diezeugmenon Dorian 

-eq 

parhypate meson-trite hyperbolaion Hypolydian 

此 -多 

lichanos meson-paranete hyperbolaion Hypophrygian 
[g 一 8] 

Imese-nete hyperbolaion Common, Locrian, and Hypodorian 
[la -aq] 


Figure4.6 The Aristoxenian octave Species 


The association of ethnic names with the octave Species probably does not come 
from Aristoxenus himself, who criticizes (ii.37-38 [da Rios 46.17-47.16]) their appli- 
cation to the 如 ozoi by the Harmonicists. 

The fnal distinction of scales as modulating or non-modulating pertains to the 
number of “functional”mesai. According to Aristoxenus， “function> (OUvranes) is a 
matter of context; Cleonides，the Aristotelian Probles，and especially Ptolemy 
(Ba71oN1CS 说 elaborate on the term, making it clear that the“function”of notes 
involved their relationship in a Specific sequence of intervals typical of any one of the 
genera. The mese in particular, played an important role because of its Strategic posi- 
tionatapointfromwhichascalecould proceedeitherbyconjunction orbydisjunction. 


Tonoi and harmoniai， The section of the a7iotic ElemieNtks in which Aristoxenus 
discussed the 如 zxoi has not Survived, but it is clear 位 om other sections of the treatise 
that Aristoxenus associated the 如 Mo with “positions ofthe voice”This feature is pre- 
Served in Cleonides” later definition (Jan 202.6-8), which states that the term to7zos can 
refer to a note, an interval, a position ofthe voice, and a pitch. Cleonides attributes to 
Aristoxenus thirteen tozoi, with the proslambanomenoi advancing by semitone oOVeT 
the range of an octave between the Hypodorian and the Hypermixolydian; Aristides 
Quintilianus (ON Mysic i.1o) observes that the “younger theorists”(vecorepob added 
two additional tozo1, and in fact just such a set of fifteen 如 xzoi is preserved in the nota- 
tional tables of Alypius. The fall set may be displayed as in Figure 4.7 (as always, the 
pitches are purely conventional). Cleonides probably borrowed his arrangement from 
an earlier “Aristoxenian” treatise Or inadvertently confated material from the 
Harmonicist and Aristoxenian traditions. It is doubtful that the left column of the 
fgure is an accurate representation of Aristoxenus”s own treatment, inasmuch as he 
derides a rather similar arrangement of the tozoi by the Harmonicists. 
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Aristoxenus Proslambanomenos "Younger theorists" 
g Hyperlydian 
卉 Hyperaeolian 
Hypermixolydian (or Hyperphrygian) 工 
Hyperiastian e 
High and low Mixolydian [ 
Hyperdorian eb 
Lydian d 
High and low Lydian [ 8 
Aeolian c## 国 
@ 
Phrygian G 台 
High and low Phrygian [ o 吕 
Jastian 区 B 
名 吕 
Dorian 号 Bb 思 
Hypolydian A 
High and low Hypolydian [ 
Hypoaeolian G# 
Hypophrygian G 
High and low Hypophrygian [ 
Hypoiastian 了 # 
Hypodorian 下 


Figure4.7 The tozoti attributed to Aristoxenus and the“younger theorists>” 


Claudius Ptolemy presents (GaNO1N1CS, especially ii.3-11) a different conception of 
the tozo1,based on the seven octave Species; this is not strictlya part oftheAristoxenian 
tradition but is related to it. In Ptolemy?s view since the seven octave Species might be 
replicated within a single range ofso-called “thetic” notes, with the dynamic function 
of the various notes determined by the mese (which is itself partly determined by the 
intervals that Surround itb, there need only be seven to7zoi (see Figure 4.8). 

Ptolemy?s conception is unobjectionable as a logical system, butitis unlikely thatit 
Tepresents either a historical view of the tojzoi or a description of contemporary prac- 
tice. Aristoxenus Specifically repudiated such fgures as Eratocles for limiting their 
view to a mechanical manipulation of the Seven Octave Species or other intervallic pat- 
terns and the Harmonicists in general for basing their theory on a single genus in the 
range ofan octave, Which they had represented in a series of diagrams. Moreover, even 
the musical fragments dated to a period more or less contemporary with Ptolemy tend 
to exhibita much wider range oftoxzofand distribution ofrelative pitch than Ptolemy?s 
characteristic octave would suggest. His system did, however, havea profound impact 
on later theorists, who appreciated its inherent logic. 

Many oftheethnicnamesapplied to thetoxzoi arealsoapplied to pa7ioNi4at described 
by Plato (especially Rebxpblic ji, Aristotle (especially Poiitics viii), other philosophers， 
and some ofthe music theorists. Aristides Quintilianus, for instance, preserves (i.9) in 
Alypian notation six Scales, which he says Plato "calls to mind”(Uuzmoveye in his 
discussion of the character of the pa71ONiQ1 (the pitches are, as always, purely conven- 
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S 
己 己 吕 吕 
吕 县 所 R 肥 
三 口 产 巳 品 叫 叫 
thetic dynamic 
nd e" (pm) e'" (td) e" (pnd) e" nd) e" (thb) e" (pnhb) e" nb) 
pnd dm) d#" (pm) d'" (td) d' (pnd) d#” (nd) d' (th) d' (pnb) 
td c" (lm) c 朱 (mm) c 相 (pm) c" (td) c 相 (pnd) c#" (nd) c" (tb) 
pm bb' (phmy) b' (nm) b' (m) b' (pm) b' (td) b' (pnd) b' nd) 
Im a' (hm) a"” (phmy) a' (Im) a" (m) 旨 ' (pmy) a' (td) a' (pnd) 
lm g' (db) 中 ' hm) 8g' (hm) g' (m) 中 nm) 中" pm) g' (td) 
phm fhby 伟人 坪 hm fohm 伟 (m 二 mm 人 境 'm 
hm e' (hh) e' (phh) e' (lbh) e' (hm) e' (phm) e' (lm) e' (mm) 
Abbreviations for the names of notes: 
proslambanomenos (=p]) paramese (=pmy) 
hypate hypaton (=hh) trite diezeugmenon (=td) 
parhypate hypaton (=phh) paranete diezeugmenon (=pnd) 
lichanos hypaton (=lh) nete diezeugmenon (=nd) 
hypate meson (=hm) trite hyperbolaion (=tb) 
parhypate meson (=phm) paranete hyperbolaion (=pnh) 
lichanos meson (=lm) nete hyperbolaion (=nhb) 


mese (=m) 


Figure4.8 ”了 Ptolemy?s toxzo7 


tional and are intended only to Show the intervallic pattern [an asterisk indicates a 
diesis])” (See Figure 4.9). 

These scales may indeed be early, and with their unusual gapped character, they are 
reminiscent of the Spondeion scale described in Pseudo-Plutarch2s O7z Msic 
(1135a-b). It is also noteworthy that one ofthe earliest surviving fragments ofancient 
Greek music, which preserves a few lines from Euripides” Orestes, exhibits in its nota- 
tion either the Dorian or Phrygian Apa7toNia as presented by Aristides Quintilianus.23 

Both Plato and Aristotle considered that the Hpa7MioNiai could have an impact on 
human character, but in their use of the term, they are almost certainly referring to a 
full complex ofmusical elements, including a particular type of scale, range and regis- 
ter, characteristic rhythmic pattern,textual subject,and so on. In terms ofGreek music 


22 Ibid., p. 59. 


23 See Egert Pohlmann，Dezpmpile7 01iecjischer WMS 克 ，Erlanger Beitrige ZUI Sprach- und 
Kunstwissenschaft, vol. XXXxI (Nuremberg: Hans Carl, 197o), pp. 78-82. 
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Lydian ek f aa bb br ce 6 娄 
Dorian g aa ak 二 dd ee ef ff al 
Phrygian ga aa 时 dd ee ef ff g' 
Jastian e er f  a cd 

Mixolydian ee er f gg aa af 直 ee 
IntenseLydian ee eek f aa cc 


Figure4.9 Aristides Quintilianuss six early pa77ONN01 


theory references to particular pa7ioUiat would normally subsume the corresponding 
to105S, but the converse Would not necessarily be true.24 


Modulation. Since the functions ofthe notes in a scale would change in the course 
of a modulation, a full comprehension of musical logic would be impossible without 
determining the nature of a modulation. Aristoxenus?s discussion of modulation is 
not preserved in the fragments ofthe 瑟 ajMNONiC eleeNtt,but Cleonides articulates four 
types of modulation: in scale, genus, to1os, and melic composition. Scalar modulation 
is based on the number of potential “functional”mesai within a Scale, and shifts of 
this Sort could be used to change from one tojos to another. Modulations involving 
Shifts ofa consonant interval or a whole-tone were considered more musical because， 
as Cleonides states, “it is necessary that for every modulation, a certain common note 
or interval or Scale be present” (Jan 205.18-19). The importance ofthe mese in estab- 
lishing a modulation is confirmed by the Aristotelian Propleyls Xix.20 (919a13-28)， 
which observes that all good Mele use the mese more frequently than any of the other 
notes, adding that the mese - like the grammatical conjunction “and> - is a kind of 
Imusical conjunction. Problexls xix.36 (92ob7-15) forther hypothesizes that the mese 
is so important because all the other strings of the instrument are tuned to it. Both 
Statements are reasonable: the mese is not only an immovable note - and therefore 
well suited to govern the tuning of an instrument - but also the“pivot”note 位 om 
which the scale may ascend either through a conjunct tetrachord - the synemmenon 
- Or across the tone of disjunction and into the diezeugmenon tetrachord. Several 
notes might function as mese, depending on the placement of whole-tones and semi- 
tones in a Scale and its range. In 人 fact, such Shifts of mesai can be seen in a number of 
the musical fragments; these would presumably fit Cleonides definition of “modulat- 
ing”Scales. 

Ptolemys?s 五 aioitcs (i.16 and ii.16) actually demonstrates a series of tunings that 
Would enable the performer to modulate among Several to10t，wWhile Aristides 
Quintilianus (i.11) describes a“diagram ofthe modes akin toa wing”(r7epuyt 0e 70 
0ckypakuka TO7 Tporwy ytperat TaparMaloy),which demonstrates the various 
24 Thomas 丁 Mathiesen,“Problems of Terminology in Ancient Greek Theory: 人 APMONIA> in Festoal 


ESs0S Jo7 Payiire 4Udemmt011 ed. B.Karson (Provo, UT: Brigham Young University Press, 1976), pp. 3-17; 
Mathiesen,“Harmonia and Ethos in Ancient Greek Music”10UM4Loj Msicolagy 3 (1984), PP. 264-79. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Greek music theory 129 


common points among the topot, at which a modulation might presumably take 
Place.25 


Melic composition. This subject, Aristoxenus”s fnal category, remains obscure in 
the Surviving treatises. Aristides Quintilianus (i.12) refers to choice (As), mixing 
(ul&es), and usage (Xp7jacs) as the three parts of melic (and rhythmic) composition. 
Choice is a matter ofdeciding upon the proper scale and position of the voice; mixing 
involves the arrangement ofnotes, positions ofthe voice, genera, and scales;and Usage 
pertains to three types of musical gestures: Sequence (Gyym), Succession (rorm)， 
and repetition (re77etla) (Cleonides adds a fourth, prolongation [rov7%]). In sequence， 
the melody moves up or down by successive notes (a revolving [reptpepys] sequence 
involves shifting between conjunct and disjunct tetrachords); in succession, the notes 
outline a sequence of parallel intervals moving UP or down (e.g., c-e-d- 仁 e-g- 伟 a OF 
c- 仁 d-g-e-a or other comparable patterns); repetition is a matter of knowing which 
notes should beused (and how often) and which not; and prolongation pertains to SUsS- 
taining particular notes. Additional melodic figures are described in the Byzantine 
treatise known as Bellermann2s Anonymous,butthese may pertain more to Byzantine 
than to ancient Greek music. 

Aristides Quintilianus remarks that the particular notes used will indicate the ethos 
of the composition. Cleonides identiftied (Jan 2o6.3-18) three types: diastaltic 
(caoaraArtikdgy, or elevating, which conveyed a sense of magnificence, manly eleva- 
tion of the soul，and heroic deeds，especially appropriate to tragedy; Systaltic 
(auaraArikdu), or depressing, which expressed dejection and unmanliness, suitable 
to lamentation and eroticism; and hesychastic (ouXaarikgy), or soothing, which 
evoked quietude and peacefulness，suitable to hymns and paeans， Aristides 
Quintilianus, who identifies a similar triad, calls the hesychastic “medial”and much 
of Books II and III is devoted to an explanation of musical ethos. 

Because the Aristoxenian tradition lent itself to the construction of musical 
“rules>” it came to be viewed as a practical tradition, distinct 位 om the ideal or purely 
theoretical traditions of the Pythagoreans and the Harmonicists. Yet this is a mislead- 
ingand simplistic dichotomy. While Aristoxenus>s followers may often have failed to 
grasp his larger epistemological concerns, it is clear that he was trying to develop an 
idealized phenomenology of music，based not on the abstraction of number but 
rather on a careful definition ofthe separable elements of musical sound that became 
music only when they combined to create Something the intellect would compre- 
hend. It is one of the ironies of history that the Aristoxenian tradition, especially as 
it was adopted and adapted by later Western theorists, forgot the interests of its 
founder and instead became mired in fruitless practical controversies,，especially in 
the areas of tuning. 


25 See SR, p. 64. 
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Conclusion 


By the end ofthe fourth century CE, ancient Greek music theory was merely part of 
the residue of an ancient civilization and the distinctions among the traditions were 
blurred or forgotten. It remained for writers such as Martianus Capella, Boethius,and 
Cassiodorus - all of whom relied on relatively late Sources - to preserve and transmit 
the little that remained to the Latin readers of the Middle Ages. Thus, later Greek 
writers Such as Nicomachus, Ptolemy, Gaudentius, and Aristides Quintilianus repre- 
Sent both the final stages of Greek mnusic theory in antiquity and, as fltered througp 
their Latin interpreters, the first stages ofancient Greek music theory as it came to be 
known in the Middle Ages. 
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Middle Ages 


CALVIN M. BOVER 


The chronicle of musical thought in the Latin world from the beginning of the 
Common Era through the first millennium of European history presents a metamor- 
phosis of various intellectual traditions into what we today call“music theory>”The 
adjectives“middle”and“dark” hardly apply to these ages when one is writing the 
history of musical thought, for these centuries witness the beginning - indeed the 
birth - ofthat Western discipline which attempts to reflect systematically about given 
musical phenomena and apply these reflections to the analysis and composition of 
musical repertoires. While one might speak of a tradition of musical thought during 
theearly Middle Ages,the integrity ofthattradition is achieved not by any continuous 
thread that runs through the whole, but byanumber ofoverlapping strands that give 
Strength to a broad tradition. Often these strands forming the very core of musical 
thought dravw their character 位 om traditions other than music, and the continuity of 
musical refections must be viewed from proximate perspectives. 

While the first millennium saw the birth of Christianity and the fourishing musical 
liturgybuilt principallyaround psalmodyin thefirst centuries ofthe new millennium 
the study of music theory as a technical discipline remained largely isolated from the 
人 fresh artistic tradition. The development of musical learning in the Latin West basi- 
cally grew from the technical subject formulated by the ancient Greeks,namely NStC4 
(wouatk) or pamUoNica (CpUuovLKd. (See also Chapter 4, pp. 1o9-35). Hence in the 
early sections of this chapter, music theory as a general discipline will be referred to as 
MMStCU to distinguish it from “music”which would imply the totality ofmusical expe- 
Tience, Practical and theoretical, or ffom“music theory>”which would imply some 
Telation between a repertoire and Systematic reflections concerning music. 

Since the transmission of ancient thought into these ages was both limited and 
enriched by the intellectual and Spiritual contexts in which it was received, the history 
of7zxsiCaintheearlyMiddleAges cannotbeseparated from thehistory ofeducation,of 
philosophy, and of learning in general. The first part of this chapter, therefore, must 
describethebroad intellectual stageon which zxstca firstappeared.Yet7MWSiC4could not 
remainunmoved bythevital,contemporaneous cultureof liturgical chant, particularly 


1 Foralucid discussion ofthe rise of music in Christian worship, particularly as part of the Mass, see 
James MCKinnon，7He 4aveNt Pyojecs THe Zater Seyelt 太 -CettD) CTeatiot go 纺 e RoN01N NM0SS Probe7 
(Berkeley, Los Angeles, London: University of California Press, 2000). 
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asthatmovementgained momentum intheninth and tenth centuries;hencethesecond 
Section ofthis chapterwilladdresstheinitial interaction between7WUSicaand caNthsand 
theintellectual and artistic Synthesis that represents the beginnings of“musictheory.” 
The brush strokes in this history covering more than a thousand years are of necessity 
broad，and many important details are never introduced into the narrative. 
Nevertheless the Six Sections of this two-part chapter may Serve as a multi-focal lens 
through which one can gain a view of the intellectual and artistic forces that Shaped 
musical thought during the firstmillennium ofthe Common Era.> 


ASica in the late Roman and early medieval worlds 


Musica 7 如 e RRo7tiN Jeto7ical ta01 帮 ON 


Msica firstappeared in Roman education asa discipline fundamental to the formation 
of the orator - that Roman patrician who was expected to lead and shape his society 
through eloquence and persuasion. Certain disciplines (Zytes) were considered essen- 
tial to the training of the person born free of servile and commercial obligations (the 
Hom0 pe, and these disciplines came to be known as the aytes jbexales, or the “free>” 
or“liberal arts.”The great Roman encyclopedist Marcus Terentius Varro (first century 
BCE), had written a seminal work on the disciplines appropriate to the education of 
the free man, Nijpe Books o1 友 e Discz10tes (Discz1010 TD a work (now lostb that 
offered introductions to nine disciplines: grammar,dialectic,rhetoric, geometry,arith- 
metic, astrology music, medicine, and architecture. Traces of the Roman hortatory 
tradition ofthe study ofthe arts can be found in the PtaaMteNtaA orOxatomy (TSEtti0 
oato7ig) of Quintilian and in Vitruvius?s OU 47cpitectye (De Q1Cpitect7t].3 

Mnusicand theother arts werehardly considered fields worthy ofstudyforany noble 
end among the Roman orators. The Principal goal for learning MUWsica seemed to have 
been mastering a repertoire of facts and references that might be dropped in a speech 
at an appropriate moment, thereby making a favorable impression and giving the 
orator more credibility. The content of the brief sections on music among these 


2 While the present narrative of music theory during the early Middle Ages is in many ways different 
人 fom that of Michael Bernhard, I must express my debt at the beginning of this essay to the survey of 
ancientand medieval theory offered by my colleague in “Uberlieferung und Fortleben der antiken latei- 
nischen Musiktheorie im Mittelalter” and “Das musikalische Fachschrifttum im lateinischen 
Mittelalter.”These two essays are fundamental to any history of medieval theory, and could be cited in 
Virtually every paragraph that follows. 

3 Fora generalintroduction to theroleofmusicin theRoman world,see Giinther Wille, Mysica 7O7C1N0。 
Die Bedextolg de7MW 关 1 Tebe deyRoer(Amsterdam: P. Schippers,1967),and EtHp7U0G 2 das7010T5- 
Che MSIEbe (Darmstadt: Wissenschaftliche Buchgesellschaft, 1977); the lost work of Varro is placed 
in historical context in William Harris Stahl, Richard Johnson, and E. 工 . Burge, Ma7tia1NS Cabelia 0110 
友 e SeyeN Tibge1Ul 4) 必 ， Vol L Te QUad1iiMt OF MONNS Cabella，TatL TUdi01S 太 e Ma 妇 eytatical 
SCle1CE&S，50 8.C.-4.D.1250 (New York and London: Columbia University Press, 1971)，pp. 96-97 and 
力 05S1711. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


138 


CALVIN M. BOVWER 


Table 5.1 ZU 妃 RoMC0N CNQ EQ1D MEdieVCLUU 太 01S 0M10 1eX 契 


Cicero (d.43 BCE) 

Varro (d.27BCE) 

Vitruvius (qd. before 27 BCE) 
Quintilian (d. c. 1oo CE) 
Censorinus 

Calcidius (4th c) 

Macrobius (c. 4oo) 

Martianus Capella (before 439) 
Augustine (354-430) 


Favonius Eulogius (gth c.) 
Boethius (early 6th c.) 


Cassiodorus (after 54o) 
Isidore (d. 630) 


Dey7yezbxlbliica 

DiSJUMN01UNI ONT 7 

De CCpitectt 

TS5 丰 友 丰 0 07QtO7I0 

De die7atzli (238 cE) 

TeUNS . .. 困 QNSUQ1NS CONINLENEGT1iOGUE 23StUCtS 
CO7N1ENLQNEE 10 SONONZIL 9CZ10117S 

De7labptiis Pizlologiae etAMeycx1T 


De MUS1C0 (387-89) 
De oadije 
De doctyriaa cpx1staN0 


DISNUNLCEO 10 SO 9C 功 101115 


De 1056t 丰 OUe QitMLECZ 
De 105t 丰 OUe MMSTCU 


TS 丰 思 丰 O11ES 


bioloqiae 


authors reflects a Superficial understanding of Greek tonal systems，enumerates 
notable persons from Greek antiquity who were inventors of musical instruments OF 
able performers, and repeats various myths and accounts of the affective potential of 
instrumental and vocal music. 

The arts designated as“liberal”were by no means a canon among ancient Latin 
authors, and the number of arts seems to have varied to fit the occasion. Thus it is 
Temarkable that music is invariably counted among the disciplines worthy of the free 
man among ancient authors (See Table 5.2). 

The figure who seems to have been instrumental in establishing the number of arts 
atSseven -and indeed in establishing the canon of the arts for the later Middle Ages - 
was the North African writer Martianus Capella.4 While writing in the early fifth 
Century, Martianus clearly reflects several aspects of the Roman rhetorical tradition: 
the order ofthe arts (excluding medicine and architecture) is similar to that of Varro; 
the chapters on the individual arts are relatively brief and represent little more than 
basic introductions to the disciplines; and the treatment ofthelastfour arts -arithme- 
tic, geometry, astronomy and music - Shows little grasp ofthe underlying mathemat- 
ical Principles developed by earlier Greek authors. 


4 Concerning Martianus Capella，see James A Willis，“Martianus Capella and His Early 
Commentators”(Ph.D. diss.，University of London，1952); Stahl]，Johnson，and Burge，MaT 丰 01NNS 
Cabpelia; Danuta Schanzer “Three Textual Problems in Martianus Capella”CUassicaL Phiziology 79 (1984)， 
PP. 142-453 and 4 Philosobpical OUd4 ZiteraDy CONMLENtRD 0 MUTNGNNS Cabeliass De Nabtiis Phiioloqgiae 扩 
Mercx1ii BooRT(Berkeley, Los Angeles, London: University of California Press, 1986). 
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Table 5.2 7je blace ofrmusica zz 怒 e bexal ay 必 


Varro Martianus Boethius Cassiodorus Isisdore 
(1stc.BCE) (5th c. CE) (6th c. CE) (6th c. CE) (7th c. CE) 
1 Grammar Grammar Grammar Grammar 
ii Dialectic Dialectic Rhetoric Rhetoric 
ii ， Rhetoric Rhetoric Dialectic Dialectic 
ivV ， Geometry Geometry Arithmetic Arithmetic Arithmetic 
V Arithmetic Arithmetic Music Music Geometry 
Vi Astrology Astronomy Geometry Geometry Music 
Vii Music 也 armony Astronomy Astronomy Astronomy 
Viii Medicine Medicine 


这 ”Architecture 


Yet the tone of Martianus”s presentation is Strikingly different from that of the 
earjlier Roman patricians. Martianus?s treatise is entitled THe Maj1iage of Pjzlology 0NQ 
Meyrcz1D (De NUbtiis Philoloyqiae et Mercx1inD; Philology and Mercury symbolize human 
and divine intellect, and their wedding represents the union of the human intellect 
with that ofthe gods.The arts in Martianus”s allegory are wedding gifts personified as 
maidens, and each ofthe maidens represents an art by which the human intellect may 
Tiseto thelevelofthe divine.Thearts ofmedicineand architecture are rejected because 
they deal with mortal matters and their Skills are mundane.5 

Throughout Martianus?s allegory harmony (or MUWStCa) holds a unique position, for 
the order ofthe cosmos itself is set out according to harmonic principles, and mnusic， 
Unjlike some ofthe other arts, is treated in the first two books that set the stage forthe 
allegory as well as the last book that reveals 五 aoNi4 herself: in the fnal book she is 
presented as a bridesmaid particularly cherished in the heavenly realm.6 

Thus Martianus transformed the Roman rhetorical tradition of the arts as evidence 
ofhumaneerudition intoatradition in which the arts were intellectual disciplines that 
enabled thehuman mind to riseto thelevel ofdivine intellect.This newstatus ofmusic 
and the other arts resonated well with an essentially Platonic exposition of music and 
the other mathematical disciplines that had developed in the time between Varro?s 
introduction to the ites jiberales and Martianus”s allegory.7 


Musica ZN te te Zatol Piatotis 帮 


In the first century BCE，Marcus Tullius Cicero concluded his philosophical trea- 
tise THe Rebxpblic (De ye bUOLica) with a moving account of the ascent of the soul to 


5 De7tzbptiis 339,3-7; all textual references to Martianus follow the pageand line numbers in the Willis 
edition 6 Ibid. 339, 7-1o0. 

7 Concerning the place of Martianus in medieval Platonism, see Stephen Gersh, Midale Pixtozzst CN4 
Neobiatozis1t: Te Zatt Taditioz (Notre Dame: University of Notre Dame Press, 1986), pp. 597-646. 
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knowledge of its own immortality; Ciceros narrative is known as the Dyeajl of sczbi0 
(So712M 9C2 田 10115). When viewing the marvels of the cosmos, Cicero?s Soul inquires 
coOncerning the nature of the wondrous sound filling its ears, and is told that the 
harmony results from the motion of the spheres that are Spaced according to musical 
ratios. Only Souls who search for truth, along with certain musicians who can imitate 
the heavenly order in their playing and singing, are able to hear these celestial tones.8 
To ancientand medieval scholars in the Platonic9 tradition - to which Cicero?s phil- 
0OSophical works belongle - the ratios that governed the highest order of the physical 
universe and the metaphysical world itself were those that determined musical 
coOncord, and the degree to which sensual music was Shaped by these ratios, was the 
degree to Which the soul was led away from rank sensuality to contemplate eternal 
truths. The most important source for a narrative of the creators application of arith- 
metic ratios and musical intervals was found in Plato?s account in Tt4eWs of the crea- 
tion of the world soul.: In the fourth century, Calcidius translated this section of 
7214eWs into Latin, replete with arithmetic and musical commentary and diagrams 
concerning the ratios and intervals.2 Early medieval scholars sensed the resonance 
between Cicero?s So7WN1ML 9C210115 and Platos TaeS; Macrobius (c. 4oo) and 
Favonius Eulogius (fifth century) both wrote commentaries on Cicero?s text that 
emphasized the mathematical ratios and musical intervals,and that discussed atlength 
the ratios Platoxs demiurge applied in creating the world soul.3 
ThefgureofAugustine,the 亿 mous saintofNorth Africaand bishop ofHippo,wasa 
dominating force in theintellectual history ofthe MiddleAges,and,albeit indirectly,a 
powerfulinfuenceonmusicalthoughtduringthatformativeperiod.Augustinexs much 
celebrated conversion in 387 marked the major turning point in his intellectual as well 
ashisspiritual life,andmorethan onemodern scholarhassuggested thatthe conversion 
wasas much to neo-Platonism as to Christianity.24Inthemonthsandyearsimmediately 


8 See Deyebjxpblica vi.17-18 (Keyes edn., pp. 272-73). 

9 In this essayIuse the term“Platonist” very broadly to embrace both pure Platonism (ifthere is such 
athing)and the neo-Platonism ofthe early common era; properly speaking,mostofthe authors treated 
in this chapter would be termed “neo-Platonists.” 

10 Concerning Ciceroxs place among Platonists,，see Gersh，Middle PlatozzsN 0N0 NeoblatoNizsMi，pP. 
55-154. 

11 See Francis M. Cornford, PlatosCosytology THeTimaeusofPiat 如 7Tya1slatedaWitiaRWOOG CONOENtEIJ) 
(NewYork: The Liberal Arts Press, 1957); Jacques Handschin,“%The Timaeus Scale WMSica disczb12t0 4 
(195o), PP. 3-42. 

12 For a concise summary of Calcidius, see Thomas J. Mathiesen, 4jpo1os Ze: G7eeR MUS1C 0Nd MUStC 
7Neoi) 态 4N60Uib QUd 妇 e Miaadle 49qes (Lincoln, NB and London: University of Nebraska Press, 1999)， 
pp. 616-19. 

13 Fora general discussion of Macrobius, see Introduction to Stahl trans.; See also Mathiesen, 4jo1os 
Ze, pp. 617-18. 

14 Concerning the role of Platonism in the Christian formation ofthe young Augustine, see especially 
John J.O?Meara, 7TNe ZONG4U9WStDte: THe Gy0m 雪 ost 4492eS MI 幼 如 Ai Coz1veySio1 (Staten Island: 
Alba House，1965)，esp. pp. 131-155; see also Dominic J. O"Meara,“The Neoplatonism of Saint 
Augustine”in NeobjatozisMt QU4 CH1iSt0NL THoxgAt ed. D.J. OMeara (Norfolk: International Society of 
Neoplatonic Studies, 1982), pp. 34-41. For a broader study ofAugustine, see Peter Brown 4X9WUSt1e oO 
瑟 zzbbjo:4Biagyrabj,newedn.withanepilogue(Berkeleyand LosAngeles: University of California Press， 
2000). 
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followingthe 包 moussceneinthe garden ofMilan,Augustine surrounded himselfwith 
austereand high-minded Christian scholars,and during theseyears he wrote a series of 
works thatare distinctly philosophical in character. One was a treatise on music. 

In his Oz WMzsic (De Msica) Augustine allies himself with the Pythagorean tradition 
ofancient Greek musical thoughtand the Platonic philosophical tradition.The matter 
of musical discipline is number，specifically the ratios that govern musical conso- 
nances. The first five books of Augustine?s treatise apply the theory of ratios not to 
musical pitch or consonances, put to quantitative Verse, that is, to the metrics of the 
COrpus of Latin poetry beloved and taught by the young Augustine. The fnal book of 
ON Msic, on the other hand, uses number and ratios as a way to lead the reader away 
from the corporeal world ofsound; forthe ratios firstencountered in poetic meters can 
lead the soul to appreciate harmony as abstract truth, and thence to philosophical 
knowledge, indeed to knowledge of God.5 

While music as a manifestation of beauty appears repeatedly in the works of 
Augustine,and while he was obviously moved by song,:6 his chiefrole in the develop- 
ment of musical theory lies in his establishing two traditions within early Christian 
thought: (1) in ON CH7istaNl Doctripe (De doctrita cp1istaNa) and O7der 玉 友 8 Dzzeyse (De 
oile) - as Well as in Several other works - Augustine justified secular learning, in par- 
ticular the liberal arts, as integral to the proper formation of the Christian; (2) in these 
works,and more Specifically in his De Usica, he set forth the Principle that music was 
one of the disciplines that enabled the mind to transcend sensual reality and rise to a 
knowledge of rational truth, to a knowledge ofthe divine. In a civilization that could 
haveall too easily taken aturn toward the Suppression ofsecular learning,Augustine?s 
episcopal and spiritual authority became a crucial apology for preserving and cultivat- 
ing ancient knowledge concerning the arts, particularly UStCQ. 

Anicius Manlius Severinus Boethius (48o-525/26) was the mostprolificand the most 
infuential scholar in the Platonic tradition of the early Middle Ages.27 Greatly infltu- 
enced by Greek writers such as Nicomachus, Ptolemy, Euclid, Plato,and Aristotle,the 
young Boethius set out to write works treating arithmetic， music，geometry, and 
astronomy as disciplines that lead the soul to its first encounter with incorporeal 
knowledge. He expressed little interest in the Roman liberal arts of grammar, rheto- 
Tric, and dialecticil8 in the introduction to his De aitpmtetica, however, he defined an 
educational program in the mathematical disciplines that infuenced the study of 
MMStiCU for over a millennium. Boethius, following Pythagorean and neo-Platonic 


15 For a general SUrvey of Augustineys view of music, see Herbert M Schueller, THpe Jaea oj Msic: 47 
TUtrodUCtioNU 如 MUSICQL 4estjetics zi dgUt Old 友 e Middle 49865 (Kalamazoo: Medieval Institute 
Publications, Western Michigan University, 1998), esp. PP. 239-56. 

16 See, for example, the 包 mous passage 位 om the Cozjessio1s X.33, trans. James MCKinnon in SR, pp. 
132-33. 

17 Forathorough examination of Boethius”s thought, see Henry Chadwick, Boetjyizs: THe CozsOUatio15 
oosic, Zogic, Teology, 00 Philosobjy (Oxford: Clarendon Press, 1981). 

18 Iimply notthat Boethius was not interested in logic, but that logic was not merely an art of elocu- 
tion for Boethius as it was for earlier Roman writers; indeed, Boethius?s translations ofAristotle”s Prior 
and Posterior Analytics testify to Boethiuss view of logicys position in philosophy. 
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Figure 9.1 The Pythagorean tetrachord 


authors before him, held that quantity was divided into two basic genera: discrete 
quantity-ormultitude; and continuous quantity- or magnitude.The7ozad,orunity， 
was the Source of discrete quantity, and this genus could increase into infinite multi- 
tudei yet its basic element, unity, remained indivisible. Magnitude，or continuous 
quantity,mightberepresentedbythelineorashape,which was delimited with respect 
to increasing and growth, but could be infinitely divided. The two basic genera of 
quantity were, in turn, subdivided into two Species: multitude is best represented by 
number, and every number can be considered in and of itself (even,odd，Pperfect， 
Square, cuUbe, etcl, or it can be considered in relation to another (in ratios and propor- 
tions - e.g.,2:1, 3:2, Or 6:4:2); magnitude is best represented by shapes, and some 
Shapesarefixedandimmobile(e.g.,aline,atriangle,acube),while othersarein motion 
(e.g., the sun, the moon, the heavenly Spheres). Four areas of study were thus defined 
by thevery nature of quantity: Nitjjpetic pursued number in and of itself; MXS1C exam- 
ined number in ratios and proportions; Jeo1etm considered immobile magnitudes; 
ZLstoNONO) investigated magnitudes in motion. Boethius described these four disci- 
plines as the 9UadjizM the fourfold path by which the soul was led from the slavery 
of sensual knowledge to the mastery of knowing immutable essences. WMS1C4 thus 
became a necesSary prerequisite to the study of philosophy.19 

Boethius opens his PaaaMleNtzbs of Msic (De 1sttttioNe MICE) with a grand juxta- 
position ofsensual experience and reasoned truth that is worthy ofthe Roman rhetor- 
ical tradition. Of all the mathematical disciplines, music is uniquei for music is the 
Imost Sensual of the arts, and can thus infuence behavior, can determine character. 
Boethius proceeded to develop a theory of sound that was quantitative, and argued 
thatthe rational person mustcultivatea music structured according to Principles that 
were themselves rational, principles that reflected the most consonant esSences found 
in that species ofquantity expressed in beautiful ratios and proportions. For Boethius 
-andindeed forthe Pythagoreans and neo-Platonists - those essences were discovered 
neither by rational deduction nor by induction from sensual experience; they Were 
revealed truths.The following account represents a condensed paraphrase ofthe myth 
他 om RoadaMlettal osSic i.10: 


Pythagoras had long soughtthe rational criteria that determined musical consonances. 
One day, by divine guidance,he passed a smithy 位 om which the sounds of musical har- 
monies emerged. He approached the place with amazement, for pitches sounding con- 
Sonant With each other seemed to come from the hammers. He examined the weights of 


19 See De stitttiote 1itletica i.1; De zstitttioze MUSica ii.3. 
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the hammers and discovered that one weighed 12 pounds, a second 9 pounds,athird 8 
pounds,and afourth 6 pounds. The hammers of12and 6 pounds sounded the octave - 
that interval in which the two pitches were most identical. The hammers of 12 and 8 
pounds,aswell asthoseofo9and 6 pounds,sounded thefifth -an interval which, nextto 
theoctave,was mostbeautiful.Thehammers of12and9 pounds,aswellasthoseof8and 
6pounds,soundedthefourth-thatintervalwhich seemedtobethesmallestconsonance. 
In this manner Pythagoras discovered the ratios - the immutable essences - of musical 
harmonies: the octavelayintheratio of2:1;thefifth was determined bytheratio of3 :2; 
andthefourth was found in the ratio of4:3. Moreover,Sincethebasicbuilding block of 
music,the tone,was the difference betweenafourth andafifth,the ratio ofthat interval 
wasthe differencebetween3:2(or12:8)and4:3(or12:9),thus9:8.22 


The roots ofthis myth so fundamental to thehistory of Western musical thoughtare 
buried within ancient values and archetypes that can never be fully fathomed. The 
empirical data offered in the myth is wholly specious, for hammers of comparable 
weights would not Sound the musical intervals presented in the story.21 However, the 
mythsand dreams ofa civilization arejudged notbytheirempirical truth or falsity,but 
by the expression of intellectual and spiritual complexes they reveal within a culture. 
Given thefour mathematical values revealed in the myth ofthehammers,and given the 
position that sound was quantitative and that musical intervals could be scientifically 
measured only by ratios,the Pythagoreans and Platonists unfolded the musical cosmos 
ofthe diatonic scale and developed an arithmeticapparatus that presented some of the 
most rigorous mathematical reckoning known in antiquity and the Middle Ages. 

The fundamental building block of the Pythagorean Scale was the tetrachord, four 
notes -three intervals - defined by the fourth. The diatonic tetrachord contained two 
tones (each 9:8) plus a remainder (limma), which was called the“semitone”- not 
because it was halfofa tone, butbecause itwas less than a whole tone (seealso Chapter 
4, PPp. 115-16). The ratio of the remainder, the semitone,， Was 256:243，a measure 
defended as thelegitimate interval ofthe semitone at excessive length by Boethius fol- 
lowing other Pythagoreans. In keeping with traditional Greek tetrachordal structures， 
the semitone was the lowest interval of a tetrachord (Figure 5.1). 

Boethius offered ahistory”ofthe Greek tonal system (i.2o) thatis as mythic in tone 
asthe“history”ofPythagorasand thesmithy-butmyth had been established by Plato 
himself as a primary vehicle for leading the reader toward philosophical truths. Two 
fundamental collections of pitches unfold built on the Principle of conjunct and dis- 
junct tetrachords: (1) a two-octave “disjunct” system, and (2) an octave-plus-fourth， 
“conjunct” System (Table 5.3).22 


20 For the Latin text of this myth, see Friedlein edn., 19616-198.8; for complete text in English see 
Bower trans., pp. 17-19. Also See Chapter 1o, p. 272. 

21 See ClaudeV. Palisca,“Scientifc Empiricism in Musical Thought:”in SeveNteeN 妇 -CeNtO) SCie1Ce 0NL 
太 e 4/ 必 , ed. H. 再 . Rhys (Princeton: Princeton University Press,，1961)， PP. 127-29; See also Walter 
Burkert, Zo7e QU4 Scie1ce zi 4IUCieNt Py 太 Go7eal1sM trans. 上 E. 工 Minar, Jr. (Cambridge, MA: Harvard 
University Press, 1972), ppP. 374-77. 

22 Forthe Latin textofthis mythichistory see Friedlein ed.,205.27-212.223for English text, see Bower 
trans., pp. 29-39. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Table 5.3 _ DiscCt CNd4 CON120tCt SySteWs Jo Fundamentals of Music 


TwWo-OCTAVE SYSTEM 
(Systema teleion) 


NAMES 


OCTAVE-PLUS-FOURTH SYSTEM 
(Systema synemmenon) 


NAMES Letters for pitches 


Modern 


of tetrachords 


(disjuncb 


meson (Conjunctb) 


of notes 


Proslambanomenos 


Parhypate 


Lichanos 


了 ypate 


Parhypate 


Lichanos 


of notes of tetrachords ivV.6-11 ivV.14 iv.18 Pitches 


Proslambanomenos 


瑞 ypate 


Parhypate 


Lichanos 


IT 


了 ypate 


Parhypate 


Lichanos 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Mese 


(disjunctb) 


Paramese diezeugmenon 
Trite Paranete 
Paranete 


Nete 


hyperboleon (conjuncb 


Paranete 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


146 CALVIN M. BOWER 


After all mathematical essences had been exhaustively examined in the course ofthe 
firstthree books ofhis treatise, Boethius took up the division ofthe musical ruler (divi- 
Sion ofthe canon), a line divided geometrically over which a string can be placed and 
“notes”may be tested by positioning a movable bridge at points of division (see also 
Chapter 6,pp. 168-69). Boethius undertakes this division (1) to demonstrate hovw the 
Pythagorean arithmetic and geometric apparatus can shape a whole musical system 
and (2) to confirm the veracity of the ratios to the Sense of hearing.23 In the course of 
the monochord division Boethius uses ancient Greek notation, a notation he takes Up 
again when discussing the ancient Greek modes; butequally significant - indeed more 
Significant - to the history ofmusic theory, Boethius employs various letters to repre- 
Sent geometric points in the division of the ruler, points which in turn designate and 
Tepresent specific “strings”or “notes.”Asingle pitch within a collection could thus be 
asSsigned a discrete symbol,and could be“noted”bythatsymbol in subsequent discus- 
Sions of functions within the collection.24 While Boethius had no intention of using 
these letters as any form of“notation: the abbreviated, objective representation of a 
名 nction within a set of pitches clearly becomes possible; a basic step in the develop- 
ment of“noting”pitches within a collection had been taken. 

In the opening chapters ofhis treatise, Boethius developed his threefold division of 
music: cosmic music (MtUSicU MUl4d01t0), which was subdivided into the harmony of the 
Spheres,the concord ofthe elements,and the consonance ofthe seasons; human music 
ONUSiCL 1201101N0) ,Which was subdivided into the harmony ofthe soul and the body, the 
coOnsonance of the parts of the soul, and the concord of the parts of the body; and 
instrumental music (NUNS1CU 7Z 112St20ENLS CO15 加 ti) which is subdivided into String， 
wind, and percussion instruments.25 In the closing chapter ofthe first book, Boethius 
elaborated his threefold division of those who might be named“musicians”: instru- 
Imentalists (or performers), poets (or composers), and those who adjudicate perform- 
ersand composers;onlythelastclassisatruemusician,accordingto Boethius,foronly 
this class is concerned with knowing,through reason,the fundamental essences which 
determine the value of performances and compositions.26 

Boethius”s justly famous divisions of music and musicians link him most closely 
with thePlatonictradition ofmusical thought: theessences expressed in ratios pervade 
every level of being, and by coming to know these essences - even in the corporeal 
world ofsound - the mind is able to transcend cursory Sensory experience and rise to 
ahigher level ofknowingi itis reminded ofthese essences as it comes to know its own 


23 While divisions ofthe chromaticand enharmonic genera areappended to this diatonic division, they 
are merely ancillary: the diatonic division clearly holds primary position in the theoretical conscious- 
ness of the Pythagorean, and the intervals necessary for these divisions (the second semitone and the 
quarter tone) are derived from diatonic intervals. 

24 For Boethius”s exposition ofGreek notation, see De zstitztope7MUWSica iv.3-4(Friedlein edn.,308-14; 
Bower trans., pp. 122-27). Boethius employs Latin letters to represent pitches throughout the work， 
but develops this aspect of theory Very extensively in Book TIV. 

25 See Friedlein edn., 187.20-189.12; Bower trans. pp. 9-10. 26 Ibid.,224.25-225.15; p. 591. 
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being and as it studies nature and the cosmos. The goal of learning Usica is to ascend 
to the level of reason. The fundamental Principle motivating Platonic music theory is 
poW1Ug,theacquisition ofpure knowledge,and Boethius?s threefold division ofmnusic 
and three classes of musicians resonate consistently with that Principle. Every legiti- 
mate facet of MUWSiC4 Was SUbject to quantification by Boethius: every function in the 
collection of pitches was calculated with a point on the ruler, was assigned a discrete 
number, and was noted with a geometric symbol (a lettemD; even basic elements in the 
theory of ancient tonality (the tozof and the pa7MioNi0) were reduced to exXpositions of 
Species offourth,fifth,and octave- quantitative reductions that reveal little ofmusical 
function or effect. The beauty of this theoretical System - 让 one may so Speak - lies in 
its internal consistency and its congruence with Platonic ontology and epistemology. 

Yetthelimitations ofquantification in ancient musical thought must be recognized. 
The values that the Boethian Usticxs applied in his judgments were 4 .jio7i Principles 
grounded in abstract thought, not principles grounded in experience of actual music. 
The diatonic system derived 们 om a limited number of ratios was computed with little 
-indeed No -referencetoamusical repertoire.The names ofthe notes and tetrachords 
obviously had some functional correspondence in their origins, yet in the Latin theo- 
retical tradition ofthe early Middle Ages no musical function or character is ascribed 
to any note; the construct exists as an abstract entity determined by arithmetic princi- 
ples. While the Platonists - including Boethius - cannot be described as philosophical 
puritans taking no pleasure in song,they can be accused ofabstractingvalues and prin- 
ciplesfrfom soundand moving everupwards toward pure reason, thereby never return- 
ing to describe and analyze the Structures and functions that dwelt in the Sonorous 
matter ofthe music that, in the beginning, had so moved them. 


Musica CNd 太 e ea1D MECUieyAL ecCyCLObedis 太 


Two writers occupy a crucial position in the transmission of ancient musical thought 
in thelater MiddleAges,notbecause ofthe originality or significance oftheir thought， 
but because of the particular intellectual tradition within Western Christendom that 
they cultivated with respect to MUsiCa. Cassiodorus (c. 485-58o) and Isidore (c. 
57o-636) were Christian intellectuals deeply infuenced by the tradition of Christian 
humanism formulated by Augustine in such works as De ordizte and De doctyrita cp1145- 
i010. Each in his own way Set ouUt to pass Secular learning on to his community and to 
PosSterity. 

Cassiodorus had originally intended to found a Christian university in Rome, but 
followingthe declineand conquestofRomearound the middle ofthe sixth century, he 
retired to his native estate in the South of Italy and established a monastery Where he 
compiled a greatlibrary ofsacred and secular learning. Cassiodorus wrote a great two- 
volume encyclopedic work for his community, the 7ztrodilctioxz 如 Dzze 0NL 万 201101 
Readilg5s. His first book examined Biblical and patristic scholarship, while his second 
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book discussed secular learning.The seven liberal arts represented the organization of 
Secular learning for Cassiodorus (see Table 5.2); his extended treatment of the first 
three arts - grammar, rhetoric, and dialectic - links his program of secular learning to 
the Roman rhetorical tradition. Yet he describes the arts of Boethius”s quadrivium as 
MU 怒 eM0tca and, while their treatment is much more cursory than the arts of elocu- 
tion，their Sequence and organization reflect elements of the Platonic and neo- 
Pythagorean tradition.27 

Isidore, an infuential secular bishop residing in Seville, compiled his BbMioleqies in 
the early seventh century, and this encyclopedic work became one ofthe most univer- 
Sallyknown books ofthe MiddleAges.The EMioloqies commences with a treatment of 
the liberal arts. And while Isidore obviously owes a _ great debt to the work of 
Cassiodorus,his orderand treatment ofthe arts is rather distinctive: Usica is given the 
Tather Unusual position of the sixth art, placed between geometry and astronomy (See 
Table 5.2).28 

Both Cassiodorus and Isidore were leaders of Christian groups who wrote Princi- 
pally as a means of establishing an intellectual tradition within their respective com- 
munities - a monastery for the former, a diocese for the latter. Because of their o 什 ces 
and their Spiritual characters, they introduced two new dimensions into reflections 
concerning music: (1) the presence ofmusicin Biblical literature and (2) the centrality 
ofsinging in Christian worship. Both writers drawon Biblical passages to demonstrate 
the power of music, thereby supplementing pagan myth with Judeo-Christian narra- 
tives. Both authors are clearly moved bythe singing ofpsalms in the liturgy,and begin 
to integrate the Spheres ofsecular learning concerning MUWStC4 with the sacred tradition 
of singing in worship. Cassiodorus considers the discipline of music essential to the 
Study of the psalms, particularly since they make reference to so many musical instru- 
ments; moreover he discerns the active presence of musical concord in the singing of 
psalms, active both in the harmony immediately present in singing and the harmony 
achieved between thesouland God broughtaboutthrough prayerand praise.29 Isidore 
Tecognizes the ecclesiastical o 伍 ce of cattoj, and Seems So infuenced by the Practical 
activity of singing that subtle but fndamental changes in basic definitions are found 
in his writings: music is defined as skill (加 exita) rather than knowledge (Scieztia)32and 
MMStCU is Said to consist in “songs and chants.”31 These authors thus began to break 


27 Concerning Cassiodorus,see Giinter Ludwig, Cassiodor: CUberdez Disbzao0lg derabezdliotdiscpext ScHale 
(Frankfurt, 1967); James O?Donnell, Cassiodoms (Berkeley,， Los Angeles, and London: University of 
California Press, 1979); Jacques Fontaine,“Cassiodore et Isidore: DeEvolution de Pencyclopkdisme latin 
du vis au VII siecle in 4 旗 delt& se 友 MQNQ 0 St SU Favio Mg1O 41elio CaSsiodo7o (Cose1Z0-S9WiGCe 
IT9-24 Settempb1e 1983), ed. S. Leanza (Catanzaro: Soveria Mannelli, 1986), pp. 72-91; Ubaldo Pizzani， 
“Cassiodoro ele discipline del quadrivio” in ibid., pp. 49-71. 

28 Concerning Isidore，see Jacques Fontaine，KSidoye de SEviie 眶 友 cUittye classigxe da PESJUG1e 
TYistothigxe,2nd rev. edn., 3 Vols (Paris: Etudes Augustiniennes, 1983), esp. vol. I, PP. 413-40. 

29 See Exbpositio jsa010711 ed M. Adriaen, Corpus Christianorum (1958), Series latina 98, p. 881. 

30 ZEbMiologies II.15:“musica est peritia modulationis sono cantuque coOnsistens.?” 

31 Ibid.,I.2:“musica quae in carminibus cantibusque consistit.” 
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down the boundaries that isolated the ancient discipline of jzxstca - that collection of 
facts known by the orator and that Platonic Sphere of learning leading to abstract 
knowledge - from the Practice of music that was rapidly becoming an ever more Sig- 
nificant part of the liturgy. They also played a crucial role in cultivating the tradition 
established byAugustine that secularlearning,particularlytheliberal arts,was an inte- 
gral part of Christian education. 


Formation ofa medieval theoretical tradition in the Carolingian and 
post-Carolingian eras 


ZNHe yecebtioN oaNCte)EE 友 eo19) 2 友 e NiN 太 Cd e012 teN 轨 ceb1ieS 


In the closing years ofthe eighth centuryand the opening decade ofthe ninth, Europe 
achieved a degree of cultural and political unity under Charlemagne (d. 814) that 
remains exceptional in the entire history ofthe West. Every aspect of culture - clerical 
and secular education, the Latin language, theology, the liturgy and the chant Sung 
therein，Sscriptural texts，even the Script employed in copying manuscripts - Was 
Subjectto the Carolingian Principle ofunification through established order and style. 
Alcuin of York (d. 8o4), one of the leading scholars brought into educational reforms 
by Charlemagne, set both the intellectual tone and the program of study for his age 
whenhecompared thesevenliberal arts with the seven pillars ofSalomon?stemple,and 
described them as seven Steps leading to wisdom.32ThusAlcuin grounded Carolingian 
intellectual and Spiritual formation in both the Roman rhetorical tradition and the 
Platonictradition ofthe early Middle Ages,and gave7USica an important place in that 
program. 

The acquisition of manuscripts formed an important part of Charlemagne”s con- 
quests, and scholars such as Alcuin and Theodulf of Orlkans (d. 8z1) encouraged the 
transport of manuscripts from remote boundaries of the new empire to Aachen, the 
intellectual and geographical center of the Carolingian court. The court library itself 
drew more scholars to the court,and the scholars in turn broughtadditional texts With 
them that became part ofthe library.33 An important textual movement referred to by 
Scholars as theA (Delta) tradition was introduced to the Carolingian courtthrough the 
Second book of Cassiodoruss JptyrodxctioN 如 Die Cd 五 0N Readi9S.34 This tradi- 
tion broughttogetherthejustification for secularlearning formulated by Cassiodorus， 


32 Deyera jpizlosobjpie (PL 101, 849-54)，852B-853B. 

33 On manuscriptculture in the Carolingian period,see Bernhard Bischof “Manuscripts in theAgeof 
Charlemagne>” in MUSC1zb 帮 CU0 LIU1ies 2 友 e 49e of Charietag1ey trans. and ed. Michael Gorman 
(Cambridge: Cambridge University Press, 1994), pp. 20-55;and“The Court Library of Charlemagne 
in ibid., pp. 56-75. 

34 Concerning theA tradition, see Bischoff“The Court Library of Charlemagne>”p. 62. 
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Johannes Scotus Eriugena (c. 81o-c. 877) 470110 如 让 011ES 1 MGTCIGNNIN 


Remigius ofAuxerre (c. 841-c. 908) COo7NO1ENNL ZU NMOL CCXELLCN 
Aurelian ofREOme AUWSica disczlipa (losthaljfofoth c.) 
Regino of Prim (c. 84o-915) ZEbistola de pa71ONICU 13 (C. 900) 


LUWSiCa et SCoUica e1Cpz1iadis (late gth c.) 


Hucbald of Saint-Amand (c. 84o-930) MUSIC (C. 9oo) 


Berno of Reichenau (c. 978-1o48) Pyoleqgzs 碎 to7ta1i201t (after 1021) 

Hermanus Contractus (1013-54) Msticd (before 1o54) 

Wilhelmus of Hirsau (d. 1o91) MsSt1ca (before 1069) 

Theogerus of Metz (d. 1120) MsS1Ca (before 1120) 

[Pseudo-Odo] Dialoqgxs de MUSiCU (cC. 1000) 

Guido of Arezzo (c. 9oo-c. 1050) Pyolegzs 碎 OUltbpoNa1U (before 1025) 
Microloqgys (1025/126) 


RegUie tiCe (1025/126) 
Pbjpistolz ad Micpapelemi (after 1028) 


anumber of excerpts from Augustine emphasizing the value of education (from O7 
WUSic ON CH Doctyipe THe Ozdeyofthe Diiyeyrse, THe Ci 区 ofGod,and PSstMea1GS 
zj Cellsis), and a preEcis of Boethius?s PotdajeNtaAs of47itpMietic. Thus the principle of 
including secular learning - Specifically the liberal arts - in Christian education estab- 
lished byAugustine and developed by Cassiodorus was taken up by scholars surround- 
ing Charlemagne, and the liberal arts were given a privileged position in Carolingian 
learning. 

Two works that were particularly signifticant in the tradition of 7Wstca began to be 
copied in and around the court of Charlemagne and dispersed throughouttheempire: 
Martianus Capella?s Maiage of MeycWUO) QUd PHiloloygy and Boethiuss Potda71eNtCA OF 
MUWS1C. An explicit reference to Boethiuss musical treatise is even found among the 
texts broughttogether in the textual tradition ofCassiodorus used in the royal library. 
From these works early Carolingian scholars learned basic elements of Greek musical 
theory within the context of liberal learning. But both of these works were transcen- 
dent in tone rather than Practical, and in their early reception they did little to focus 
the scholar's attention on the vital tradition of liturgical chant that was as integral to 
Carolingian civilization as the liberal arts. 

The nature of the early ninth-century reception of MUWSiCU can be traced using the 
extensive commentary copied into the margins and between the lines of manuscripts 
containing Martianuss and Boethius”s treatises. The Writers of these glosses Were 
obviously scholars and philosophers, not musicians; for their Primary concerns Were 
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(1) explanation of Greek proper names and places using medieval Principles of ety- 
mology, (2) definitions and explanations oftechnical terms inherited ffom the Greeks， 
(3) discussion of basic elements of Greek music theory - particularly the basic build- 
ing blocks of the Greek musical Systems, and (4) relating the whole of the discipline 
of mnusic to the broader issues of philosophy. These scholars were Particularly 
attracted to the advanced mathematical problems discussed in Boethius”s text, and 
wiote numerous commentaries on the semitone, the apotome (2,187 : 2,048), and the 
Pythagorean comma (531,441:524;288). Their interest in ratios led them to an obses- 
Sion with musical pitch, with the consequence that other parameters of music Were 
largely ignored. Conspicuously absent from the early ninth-century commentaries on 
classical musical texts is any extended discussion of practical music.35 

As the Carolingian kingdom was divided among his sons following the death of 
Charlemagne,and as the political unity of Europe waxed and waned during the course 
ofthe ninth century as kingdoms were repeatedly divided and unified,the vital culture 
that had originally been associated with the court moved into monasteries. The man- 
USscripttraditions originally associated with scholars not necessarily attached to a given 
location became established in monastic centers SUch as Corbie, Saint-Riquier, Saint- 
Denis, Fleury, Tours, Saint-Amand, and Ferrieres. While monastic Scholars were by 
nature drawn to theories oftranscendence setforth in the Platonic tradition of7zWsica， 
the singing ofthe liturgy played such a central role in their daily lives that they were 
unableorunwilling to divorce musical speculation from liturgical practice.Thus in the 
marginal commentaries on Boethiusxs musical treatise formulated in the late ninth 
Century musical intervals defned by ratios are likewise exemplifed by musical exam- 
ples taken 他 om chant.36 Pythagoras”s discovery of the four ratios governing musical 
consonances is allegorized to represent the four tonal (or modal) qualities of liturgical 
chant: 70tls，dexte7ls，tritls, and tetrayalS.37 In Short，monastic scholars began to 
connect concrete musical practice with abstract musical thought, and the synthesis 
that was to become medieval musical theory had begun. 

The closing decades of the ninth century and the opening decade of the tenth also 
WwWitness the beginnings of“writing”musictheoryi for two “theorists” from theseyears 
may be cited: Aurelian of REOme and Regino of Priim. Yet while"“treatises”have been 
Preserved associated with the names ofthese two monastic scholars, the nature of the 
texts asSociated with their names resembles more a centonization of musical thought 
than the purposeful writing of systematic theory. The textual traditions of treatises 


35 On thenature ofthese commentaries, see Calvin M. Bower，“Die Wechselwirkung von philosophie， 
mathematica und musica in der karolingischen Rezeption der Institutio musica” von Boethius” in 
WU 太 2014 Qie Gescjicpte der PHzlosobjpie 20104 NatWiSSe1SCUafiet 2 Mittelter， ed. Frank Hentschel 
(Leiden, Boston, Cologne: Brill, 1998),pp. 163-83;and Mariken Teeuwen,“Harmonyand the Music of 
the Spheres: 47s MMStca in Ninth-century Commentaries on Martianus Capella” (Ph.D. diss., University 
of Utrecht, 2000). While no references to practical music are found among the glosses on Boethius， 
Teeuwen has found references to organum and seyyezta among ninth-century glosses on Martianus; 
Devertheless no Systematic discussion of practical music is found in any ofthe early glosses. 

36 See,e.g.,GUOSSX MGQiO7 2 NSICQNL BO2 雪 王 I)3,150. 37 Ibid., Ilo,1433; D1o,146; ID10,151; I)10,153. 
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attributed to these authors is extremely complex, for many Shorter sections of their 
texts have been preserved as fragments in other texts independent ofthe "treatises>” as 
a Whole. Moreover, fragments frfom commentary on Martianus Capella and Boethius， 
as Well as excerpts from Cassiodorus and Isidore, are taken into these treatises with 
little or no acknowledgment of their sources. The texts associated with Aurelian and 
Regino thus reflect the active reception of Mstzca in late ninth-century monastic 
circles, and the conscious asSociation of USica with the musical practice of liturgical 
chant. Ultimately the act of music-theoretical texts being copied and circulated from 
one monastic center to another is more critical to the formation ofa tradition ofmusic 
theory than the 包 ct ofvarious texts being compiled by a single agent Or “author 

Nevertheless important first steps in the development ofa mainstream of later med- 
ieval theory are taken in the texts associated with Aurelian and Regino.A fundamental 
emphasis ofthese treatises is ioWzUg the Unchanging essences of Pythagorean Tatios. 
The myth of Pythagoras as transmitted by Boethius is repeated in both treatises, and 
each develops the basic theory of ratios as a fandamental element in the theory of 
MU5iCU， The texts assembled by Aurelian38 introduce the important distinction 
between MUsicCUs and caNto7i following Boethiuss definition of MsticWs, the teXt argues 
thatthetrue musician knows musicas a speculative discipline,while the cantor merely 
applies basic skills.39 Yet the concept of“cantor”does notappear in the Boethian text， 
and the dichotomy between MUStCs and cajztoy reveals the degree to Which the philo- 
Sophical discipline of7zysica is being assimilated into the Practical musical world ofthe 
ninth-century abbey. 

Regino, like Aurelian, draws heavily on the Platonic tradition of early Usica, but 
does so in a manner original and appropriate to ninth-century monastic Spirituality 
and practice. While the treatise attributed to Regino pulls together virtually every 
thread of early medieval musical thought - including an explication of the Greek 
musical system - it offers a musical ontology that rationalizes the systematic study of 
chant as well as the ancient discipline of Ustca. Music exists on two levels: natural 
musicand artificial music. Natural music (MUsiCaMNatoytalis) is defined as thatmusicsung 
by the human voice in divine praises4e and that music which governs the celestial 
Spheres; artificial music (NUstCU 01j1icialis) is defined as that music performed through 
human artifice, namely instrumental music.4: Four toxzes (oz form the origins of 
natural music, the four fundamental pitches (bzztctzi0) that govern the tonal Structure 


38 Concerning Aurelian, see Lawrence Gushee, “The Mzsica disczlipa ofAurelian of REOme: A Critical 
Text and Commentary” (PhD. diss.，Yale University，1962); but see also Michael Bernhard， 
“Textkritisches Zu Aurelianus Reomensis”MMSica disczzblita 40 (1986), pp. 49-61. Ifollow Bernhard?s 
revised (later) dating of the texts assembled under Aurelian?s name. In a recent Study Barbara Haggh 
argues for placing the origins ofAurelian?s treatise as early as 843 and 856, with revisions of the treatise 
continuing into the nexXt two decades; See “Traktat “Musica disciplina” Aureliana Reomensis. 
ProweniencjaI Datowanie”Mzzya 2 (200o),pp.25-77 (with English summary pp.78-98). Finally, see 
the discussion in Chapter 11, pp. 313-15. 

39 Aurelian, Mzsica disczb1btw Chapter 7 (Gushee edn., p. 77). 

40 Regino, Blpistola de pa7UONUiCa zs6txktiole,III(Bernhard edn.,p.42);V;5 (Bernhard edn.,p. 45). 


41 Ibid.,v;91-93; p. 51. 
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of chant: 7otls, QeNtejls, titls, and tetyraztdxsi the four tones are described as “foun- 
tains 盖 位 om which eight toxzes How, four Zaxtgeztcand fourbayal4 Five tones and two 
Semitones, on the other hand, govern artificial music, the intervals that form the basic 
content of MUWS1Ca, and one comes to know these intervals through instrumental music 
and through thestudy ofarithmetic theory,i.e.,through theliberal art of7zWsStc4.43 BUt 
these two levels ofbeing are notindependent ofeach other: the experience of artificial 
music through instruments and the study of MUWSica as a liberal art are basic to the 
knowledge ofnatural music, for musical knowledge begins with the artificial and rises 
to the natural. Natural music is“proved”by the artificial; things invisible are demon- 
Strated by the visible.44 

Fundamental to both oftheseearlymedieval theoretical treatises aretheeight modes 
as tonal principles organizing music. Both treatises are associated With toz471es， 
extended catalogues ofindividual chants organized accordingtothefour Primary toxzes 
(bootxsdextelstritls,and tetraxais)thatareinturnsubdivided into plagal and authen- 
tic species. Independenttonaries and catalogues ofchants combined with musical trea- 
tises played avery significantrole in the manuscriptculture ofcaztls and MsStzCa during 
the Carolingian period,and they remained practical and theoretical tools for the cajzto7 
and MUSiCWUS Until the end ofthe Middle Ages.45 

The modes ofliturgical music form a crucial new element in the systematic Study of 
musicin theninth centutry,fortheywereunknown to the treatises discussed in the first 
Section of this chapter. The introduction of the modes as a Subject of systematic 
musical refection is obviously an answer to the practical as well as theoretical needs of 
monastic culture in the ninth century, and the cross-fertilization between the philo- 
Sophical tradition of MXstica and the Practical tradition of chant defines a new chapter 
in the study of music theory. But before the initial Phases of the new chapter can be 
traced, the four tones -otos, dexte1s; titlsyand tetrards - mustbeexamined as fun- 
damental parts ofa musical system independent of jzWSica. 


ZNHe sbecialzjace ofMusica enchiriadis CANQ tje jx7 9UULes 


Paths oftransmission and reception have been easy to trace to this point in the history 
of music theory in the early Middle Agesi for, even ifsome textual transmissions are 
complex, the footprints ofearlier texts, authors, and intellectual traditions have been 
easily identifiable.The case ofa complex oftexts and treatises that mightbenamed the 
ezCpijiadis tradition is strikingly different. The name “enchiriadis” is taken from the 
musical treatise Mysica ecpi1jiadis,themusical textthatwas copied morethan any other 
theoretical textduringtheninth and tenth centuries.This treatise,theauthor ofwhich 


42 Ibid., III, 2-4; p. 42. 43 Ibid., rv, 2-6; p. 43. 

44 Ibid.,v,98-99; p. 51. Concerning the philosophical background of natural and artificial music, see 
Calvin M. Bower “Natural and Artificial Music: The Origins and Development of an Aesthetic 
Concept” MMSica Disctb1id 25 (1971), PP. 17-33. 

45 See Michel Huglo，7es 7ONat1es: 2yeNtA1e，0L0D52，cON1ba1U1SOL (Paris: SocictE Francaise de 
Mnusicologie, 1971). 
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remains unknown,presentsanalmostinsurmountabletasktoanyeditor of Latin texts: 
ontheonehand,the textofthe'“treatise” itselfis extremely complex,and,on the other 
hand, a multiplicity of texts clearly associated with MUWSica ecjpiyiadis are Scattered in 
manuscripts throughout Europe. Hans Schmid, the scholar who finally succeeded in 
bringing some order to this di 全 cult textual tradition, had to publish a collection of 
texts along with the central treatise in order to present accurately and completely the 
complex theoretical tradition of MsSica ezCpi7i0055.46 

It is highly unlikely that the ezcpiziadis tradition was created ex Mio by Western 
European Scholars in the ninth century. The treatises of the tradition reveal a knowl- 
edge ofancient literature for Censorinus, Calcidius,Augustine, Fulgentius, Boethius， 
and Cassiodorus are cited and/or quoted within the texts. Yettheessential "theory”of 
the treatises appears With little precedent. The terminology that lies at the basis ofthe 
ENCpiiadis texts - as Well as the character ofthetitle itself- is Greek rather than Latin， 
the basic terminology has roots deep in musical practice ofthe Roman liturgy, and the 
basic set offour tones become a tetrachord that is developed into a functional and fex- 
ible musical systemj; these facts coupled with the complexity of the textual tradition 
Seem to posita long-lived tradition rather than a single,highly imaginative invention. 
Nevertheless the sources for the basic terminology and the system can be traced back 
only to the earlier Middle Ages. In the late eighth and ninth centuries we repeatedly 
discover the basic terminology (byotxs, dextemls etc.) used in describing and organiz- 
ing chant-in marginal commentary on Boethius and Martianus, in early treatises,and 
in particular in tonaries. Yet these"“footprints”seem to emerge from the darkness,and 
we lose any trail 这 we try to follow them back further than around 8oo. 

Ifthe exzcpijiaidis tradition is di 伍 cult to trace into periods before its appearance, it 
emerges in the tenth and eleventh centuries as one ofthe most widely copied and dis- 
persed treatises of the Middle Ages. Until the eleventh century MzSica ecCHpa1iQadis Was 
copied more than any treatise other than Boethiuss FadaMteNtak of Moxsic, and even in 
the eleventh and twelfth centuries it is outnumbered only by manuscripts containing 
the Dialoqyys attributed to Odo and Guidoys Microloqzs. Thus the music theory of the 
eNCpzjiadis tradition must be viewed as lying right in the center oftheoretical develop- 
ments in the post-Carolingian era. 

The terms 思 7otxs, dextejlsy titls and tetraxas have been introduced in the previous 
46 The most complete and authoritative study ofthe exzcpzyiadis tradition is found in Nancy Catherine 
PhillipsWMzsica and Scojica etcpiyiadis: The Literary, Theoretical, and Musical Sources”(Ph.D. diss.， 
New York University, 1984); Phillipsys thorough discussion of Schmid”s edition is also indispensable: 
Review of Hans Schmid, ed.， MUsica et Scoica e1Cpiyiadis 10U0 CUNL 0LEGUNIDUNS 困 QCtRHLNS 0diz0tCtis, 14NMS 36 
(1983),，pP. 129-43. Erikson”s lucid introduction to his translation offers crucial perspectives. Two 
Tecent studies by Dieter Torkewitz add important discussion concerning the origins of the treatises: 
“Zur Entstehung der Msica und Scolica Btcpazyiadis 4ct Msicologica 69 (1997), pp. 156-81; and“Das 
ilteste Dokument Zur Entstehung der abendlindischen Mehrstimmigkeit，eine Handschri 他 aus 
Werden an der Ruhr: Das Diisseldorfer Fragment:” Beijejtie 2 47Cpi Ji MUWSIWiSSe7SCUU 丰 44 
(Stuttgart: Franz Steiner Verlag, 1999). Two classical studies in the history of medieval theory should 
also be noted: Philipp Spitta, “Die Mzxsica ezcpzyiadis und ihr Zeitalter” Tiertejapyscpz 太 7 


WSIW1SSeNSCpa 有 5 (1889), pp. 443-82; and Heinrich Sowa, “Textvariationen ZUIT MUWSicU BtCpz1iadi5 
Zeikcjpy 混 i7 Msiisse1scpa 让 17 (1935), PP. 194-207. 
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Figure 9.2 The exzcpz7iadis tetrachord 


Section of this essay as tonal centers governing the modes. These terms form the very 
foundation oftexts in the ezcpiiadis tradition, forhere they form the names of pitches 
and functions within basic tetrachords used to build a musical system. The tenor of 
ECpz1iadis teXts Stands in Striking contrastto thetextsbelongingtothetraditions ofthe 
liberal arts, the medieval Platonists, and the encyclopedists; for in the ecjpi7iaais texts 
thechantoftheliturgyliesatthe centerofallmusical reflection,and,atleastin themost 
ancient layers of texts, the quantitative dimension ofthe other traditions is markedly 
absent. Two further aspects ofthe ecpi7iaais tradition contribute to its unique charac- 
ter: (1)atypeof“Daseian”notation -based on thefour pitchesformingthefoundation 
ofthese texts -is shared by the treatises and texts recording thetradition; (2) the earli- 
eSt Systematic discussions of polyphonic music (organum) appear in Some of the trea- 
tises of the tradition. Nevertheless in this chapter the Structure and character of the 
pitch collection and the general character of the treatise will serve as Primary focus. 

With no reference to ratios or any other objective measurement of intervals, Mszca 
ezCpijiadis introduces thefour pitches,7otxs dexte7lsy tritsyand tetradxs.The pitches 
are defined simply as“qualities”and the intervallic relations among the four basic 
pitches determine their individual characters. From 7otols to dexteys is described as a 
tone, from dexte 和 us to titls a semitone, and from tritus to tetaydxs again a tone - yet 
no objective measure determines these intervals.47 Thus the basic building block of 
music according to the ecpi7jiadis texts is a tetrachord with semitone in the middle 
Position, a tetrachord essentially different from that of the ancient Greek tradition 
with the semitone in the firstand lowest position, the tetrachord found (or implied) in 
all texts examined to this point (See Figure 5.2). 

A series of ecpzyjiadis tetrachords are thus joined together to form a collection of 
eighteen pitches, but rather than alternating conjunct and disjunct tetrachords, all 
tetrachords are disjunct. The tetrachords are given names 0CCo7U2G 如 eir jlctio7 访 
Cu]ow pitches (gjaves),final pitches (Jaajles),high pitches (sxbpe7ioyres),uUpper pitches 
(EXCELLe1tteS).48 

When describing the functions of pitches in this collection, the Msica ecHpi1iadis 
and other treatises in this tradition portray pitches in terms of function and charac- 
ter rather than calculate them with mathematical precision: a pitch has a cor- 
responding pitch of 如 e Sae 9UQlib) a fifth higher or a fifth lower;49 and pitches 
standing a ninth apart share the same quality (Chapter 11).?2 Indeed both the name 


47 MsSica etcpz1iadis I(Schmid edn., PP. 2-3). 
48 Ibid.,I p.5.Forafallillustration ofthe etcpzyiaadis scale and its Daseian notation, see Figure 11.5， 


P. 324. 49 Ibid.,vI, p. 1o. 50 Ibid., xr, pp. 33-34. 
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and intervallic disposition of pitches in the collection are identical at the fifth and at 
the ninth.?i 

The consistent disposition oftonesand semitones-theratios ofwhich remain unde- 
fined-formsthebasis ofmelodicqualities thatunfold within this systemand the four 
basic qualities are unequivocally those of the four modes of chant. Yet a remarkable 
degree offexibility is possible within the ezcjpi7iadis pitch collection, for each dexte71s 
pitch may be lowered a semitone, each txitxs pitch may be raised a semitone, thereby 
producing further subtleties ofmelodic quality. These minor alterations are described 
as melodic defects or imperfections ( 克 0) -akind ofdissonance in melody - and their 
use in melodies is compared with the appearance of barbarisms or solecisms in prose 
and poetry. 宛 

Thecongruence ofthe ezcjpz7ziaadis pitch collection with liturgical chant becomes even 
clearer when the four basic qualities of melodies (i.e., the four modes) are explicated， 
for each of the four basic melodic qualities is exemplified by two antiphons (Chapter 
8).3Throughoutthetextual tradition associated with Msica ecpi1jiadis, the closeasso- 
ciation of theoretical apparatus and that repertoire of chant generally known as 
“Gregorian” is a given; musical repertoire and theoretical construct are essentially 
inseparable in this tradition. Even perimeters of composition other than pitch are 
addressed; for basic phrase-structure and functions of phrases，Ssub-phrases，and 
melodic gestures are analyzed and described using vocabulary borrowed largely from 
grammar (e.g., comma colony and period).54 

The most obvious peculiarity of the ecpizjiaadis pitch collection lies in the 人 act that 
this text seems oblivious to the lack of periodicity at the octave (and double octave); 
augmented octaves oOCCcULT between thetritus ofthelower pitches (Bb) and the deuterus 
of the high pitches (b), between the tritus of the fnal pitches (f) and the deuterus of 
the upper pitches ( 印 , and between the tritus of the high pitches (c) and the deuterus 
of the residual pitches (c 和 ) (See Figure 11.5,p. 324). This aspect ofthe ecpzyiadis tradi- 
tion musthave strained the credulity ofa scholar steeped in the mathematical tradition 
of Carolingian Platonism. Yet it is Specifically at this moment that the quantitative 
theory of Boethius is drawn into the text of WMSica e1CH21i0605. 

While Mzxsica ecpzyiaadis remains essentiallya theoretical treatise setting outthe tonal 
foundation for liturgical chant, it also offers one of the earliest discussions on Singing 
organum.Theprincipalintervalemployedisthefourth,andabasicruleforavoidingthe 
tritone is formulated for singing organum in the exzcpzyjiadis pitch collection.55 
Polyphonymaybesungassimple organum (with two voices),oras compound organum 
(with doublings ofthe two voices atthe octave). When introducing the octave in simul- 
taneous Singing, the author of Msica ecpi7iaais introduces a new wWrinkle into this 
51 The qualitative identity of pitches at the fifth and the ninth is even more obvious given the nota- 
tional System of the ecpiyiadis tradition, for different versions ofthe same notational Symbols occur at 
these same intervals. 52 SCoLica ecpiyiadis, PartI( Schmid edn., pp. 65-73). 

53 AMzsica ecpzyiadis VIII(Schmid edn., PP. 16-20). 


54 Ibid., IX, pp. 22-233; SColica ecpiyiadis, PartI(Schmid edn., ppP. 86-89). 
55 See especially Mzsica etcpzyiadis XVIII (Schmid edn., ppP. 53-56). See also Chapter 15, pp. 481-82. 
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theory, a theory (ratio) which he describes as “astonishing”(Nzi); for when singing at 
theeighth degree,a new series ofpitches (i.e.,qualities of pitches) begins.35 One fndsa 
literal quotation ofPtolemy?”s theory ofthe octave taken from Boethius associated with 
this passage: the octave is like the number loi for unlike other numbers, when any 
number (less than lo) isadded to lo,the identity of lo is preserved; similarly the octave 
Preserves its consonant quality when another interval is added to it.7 Thus while in 
Strict singing (&bsoUxite ce1ado0) all fifths and ninths share the same quality (and name)， 
when singing consonances in organum the eighth degree - the octave - becomes the 
Samequality 友 170UIR CEMIGUCULOUS MUNECONU ONNECEONeM2Up1D.53Whilethedupleratioand 
the octavelieasafirstprinciple in Pythagorean theorizing,in the exzcpizyiaais tradition 让 
is broughtinto consideration onlyto describeay7i7acWioxsMUtatotthatoccurs inapitch 
collection in which the octave is rather insignificant except when singing polyphony. 

Theory of a quantitative nature appears in other sections of the text of MsSica and 
Scolica ecpi1jiadis, yet it often seems like an element appropriated into a tradition 
within which itdoes notreally fit.Theessence ofthe ezcpzyiadistradition lies in singing 
rather than in knowing,yetthe fundamentals ofsinging (pitch- and phrase-structure) 
aretreated With a theoretical rigor comparable to the mathematical theory of Boethius 
and his Carolingian commentators. While the myth of Pythagoras is notably absent 
人 om the ecpijiaais tradition,another myth taken from Fulgentius?s WOy) 妨 oloqies serves 
to paint the aesthetic tone of this tradition， so different from that of the earlier 
Platonists. The following paraphrase of the myth is based on the concluding chapter 
Of MUWSICL ECH27i0LIS: 


Aristeus loved the nymph Eurydice,the wife ofOrpheus. In this allegory the names are 
understood as follows: Aristeus represents the “good man2>? (17 bo)， Eurydice “pro- 
found understanding” (7ojiotda dzUdicato)，and Orpheus “most excellent Voice? 
(obt10 V0X), that is, what we experience in beautiful sound when a Skillful cantor per- 
forms. When Good Man, out of love, pursues Profound Understanding,heis hindered 
by divine providence 位 om possessing her - the Snake, as it Were, removes her. Most 
ExcellentVoice,through thesound ofhis song,is capable ofcalling her from theunder- 
world -from her hidden places - into the ears ofthis life. Yetjust when she seems to be 
Seen, She is taken away. For among those things which we now know only in part and 
through a glass darklyy9 even the discipline ofmusic cannot ofter a theory thatexplains 
all things fully in the present life. 


56 Ibid., xr, p. 33. 57 Ibid., xvVI, pp. 43-47; based on De 2sttziONe MUSICA V10. 

58 Msica ecpzyiadis xT (Schmid edn., ppP. 33-34). 

59 The resonance with 1 Corinthians 12, 9-12 is unmistakable. 

6o MUWSica ecpiyiaadis XIX (Schmid edn., p. 57); for a complete translation of the passage, See Erickson 
trans.,p.31.Thefirstappearance ofthis version ofthe Orpheus myth is found in Fulgentius,Mitjpoloqiae 
II.10 (See Obey0j GCCEQE FINE CURNEEE GOTiGIQNE PIGeN 红 De ae 如 在 D2S WUQ1 et RONNNNS et SGeNt 2 
Cob1 Sbey THebaidel， ed. Rudolfus Helm [1898]，revised by Jean PrEaux，Bibliotheca scriptorum 
Graecorum et Romanorum Teubneriana [Leipzig: Teubner， 197o]; and Ptlgetils 态 e MOJtjoqg7abpe7， 
trans. and intro. Leslie George Whitbread [Columbus, Ohio: Ohio State University Press, 1971]). For a 
Survey of iterations ofthe myth and a review ofsecondary scholarship,see Susan Boynton,“The Sources 
and Significance ofthe Orpheus Myth in Mysica ecpiyziadis and Regino of Prim?s Ebistoia de HatONNCU 
2Stitttio1e EU WMSIC Tistomy 18 (1999), pp. 47-74. 
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While the transcendent nature ofsong in this myth may be understood in Platonic 
terms, the essence of the narrative lies in the importance of SIVI beautiful song 
rather than in pzowmiz49 quantities abstracted 人 fom sensual reality. In contrast to the 
myth ofPythagoras- in which divine providence likewisehadarole-thehighestgood 
in this Orpheus myth appears in the feeting glimpse of musical reality we perceive 
when an able cantor sings. The musical structures themselves perceived by the ears in 
the performance, not mathematical ratios, offer direct, albeit partial, knowledge of a 
higher reality, a reality that will be known in 名 ll only when one exists ata higher level 
ofbeing.Thus the discipline ofmusic should be directed toward gaining Some Under- 
Standing -albeit incomplete - ofthe sonorous revelation ofa higher order refected in 
the cantor?s song. 


7Neyesoltoz 如 &musical 如 eo7) 2 太 e teN 太 Nd eleyeNt 太 Celltyies 


The fowering of ancient musical thought and the emergence of the ecjpiy7iaais tradi- 
tion during the Carolingian intellectual revival and the decades immediately following 
Precipitated a striking discord in musical thought. The ancient, quantitative tradition 
-holding that intervals are determined and expressed as ratios, that Pitch collections 
are shaped bythe ancient Greek tetrachord and principles ofconjunction and disjunc- 
tion, that theorizing takes place with little or no reference to repertoire, and that the 
Purpose ofstudying USica is to take the first steps in knowing abstract truths - may 
be viewed as the 困 7ejaxatiox for the discord. The ecpizyziaais tradition - holding that 
pitches are qualities determined by their intervallic disposition, that pitch collections 
are formed by bringing together tetrachords Structured according to four qualities， 
that qualities and collections and every other parameter of musical thinking are con- 
Sidered with reference to a repertoire of liturgical chant, and thatthe purpose ofstud- 
yingmusicis to gain somefleeting knowledgeofbeautiful songthrough theexperience 
of musical performance - may be viewed as the dissoxzitce Sounding against the tradi- 
tion ofantiquity. As in the resolution ofa suspension,the preparation remained essen- 
tially unchanged, while the dissonance resolved to the nearest position from Which 
could itself persevere in consonance With the prior element. Ultimately both elements 
were transformed by the resolution. 

Secular learning established in the disciplines of the tvzyjMl and 9GUQLiViMt had 
become a fundamental principle of Christian formation during the late ninth and 
tenth centuries, particularly in the monastic communities that were now the intellec- 
tual and cultural centers of Europe. After all, the liberal arts - particularly the 9Uad1j- 
Vi - COnStituted the means by which the student and Scholar were prepared for the 
ascentto philosophyand theology to knowledgeofthe divine.The monkstudying the 
discipline of music in the tenth and eleventh centuries, whether detached scholar or 
practicing cantor, could not escape exposure to the quantitative arguments and arith- 
metical reductions found in USica, particularly as articulated by the most authorita- 
tive Boethius. KxoW249 was Ultimately a value superior to SI19 - even in the 
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monastery where hours ofeach day were devoted to singing-and thatbasicjudgment 
had inevitable implications for both music theory and singing. The ratios were Pre- 
Sumed knowledge in MUsica, and the intervals determined by the Pythagorean ratios 
inexorably unfolded a diatonic system with octave periodicity and very little fexibil- 
ity. Thus the task of the scholar of the late ninth and tenth centuries Was to adapt the 
discipline of singing - particularly in light of the basic concepts known through the 
ejCpz1iadis tradition - to the quantitative values and pitch collection of Boethius. Yet 
no Organic, no Cjtistic, relationship existed between 态 eo 思 and 7actice, between the 
musical System exemplifed in Boethius and the repertoire of chant sung daily in the 
liturgy. The monastic theorists were forced to adapt the four yxUalities of pitch inher- 
ent in chant to the Pythagorean tonal Structure. 

The tenth century seems to have been a period of ferment, for comparatively few 
theoretical texts can be found that were written between the fowering ofthe ecjpz7i0- 
dis tradition in the late ninth century and the numerous theorists and texts that arise 
in theeleventh century. Hucbald,who wrote in the monastery of Saint-Amand around 
the turn of the tenth century, is almost alone in revealing some of the di 鱼 cult prob- 
lems facing the tenth-century monastic Scholar. Hucbald was clearly well schooled in 
both Boethius and chant, and one of the Principal tasks ofhis highly original treatise 
was to explain chant in terms and concepts consistent with the theory found in 
Boethius - the theory shaped by numbers.6 Thus - and he cites seventy-one different 
chants as examples - Specific musical intervals are justrated with examples from 
chant;@ Small segments of chants are shown to fit within the Pythagorean diatonic 
Systemj;6 four notes from the ancient system (lichanos hypaton [dj, hypate meson [e]， 
parhypate meson [f], and lichanos meson [g]) are compared to the four qualities of 
chant (bots, leMtejls, titls, and tetrayadxs) and designated as the finals (Jotales), the 
pitches on which chants end;% and a significant collection ofchants,organized accord- 
ing to their fnals, are demonstrated to begin and unfold on notes within the diatonic 
System.655 (For more on Hucbald, see Chapter 11,pp. 318-23.) 

One early tenth-century text, the So-called 4Uia MUWSica, attempts to combine ele- 
ments of tonaries with mathematical and musical elements of Mstca; passages in this 
complex collection of texts, like Hucbald, relate the modal fnals to Specific pitches in 
the Pythagorean System and even introduce the notion ofspecies of consonances into 
the discussion of modes.66 

Hucbald?s treatise along with 4Ua Ustca represents a beginning to the resolution， 


61 Hucbald, Mzxsica 25 (Chartier edn., p. 164). 62 Ibid., 5-8, pp. 140-44. 

63 Ibid.,21-22, p. 16o. 64 Ibid.,49, p. 2oo. 65 Ibid., go-55, PP. 202-12. 

66 The complex textual history of 4jia MUWsica is yet to be disentangled, thus I hesitate to call the texta 
“treatise.”The standard edition ofthe text (that of Chailley) is to be used with caution. One layer of text 
Present in 4Uia MUWSica has been edited by Michael Bernhard as an independent treatise: 47t0O70MNI SGECUE 
Cect1i YE MUdecl1 tactzts 人 MUSIC “DCe 19eN0 MMSiCae 光 Bayerische Akademie der 
Wissenschaften, Veroffentlichungen der Musikhistorischen Kommission, vol. VI (Munich: Verlag der 
Bayerischen Akademie der Wissenschaften, 1987). See also Edmund Heard“'Alia musica": A Chapter 
in the History of Medieval Music Theory”(Ph.D. diss., University of Wisconsin, 1966).Afuller discus- 
Sion ofthe 4/ia MUsica texts is found in Chapter 11, pp. 331-39. 
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butthe manuscripttradition of Hucbald is relatively limited and specific infuences of 
this scholar are di 得 cult to trace，while the textual tradition of 4Ua MUSica is too 
complex to Unravel in any lucid perspective. Nevertheless in Hucbald and such texts 
as4La7Ustc0 we witness the fundamental task that faced scholars in the tenth century: 
the reconciling of liturgical chant to the Pythagorean diatonic System. While four 
pitches in the Greek Greater Perfect System - as identified by Hucbald - could serve as 
the four finals, signifcant incongruencies between pitch collection and practice Per- 
Sisted. Many chants thatend on the protus quality (D) requireda majorthird belowthe 
final (i.e., Bp) - for example,the Easter gradual aec dies- butsuch an interval was not 
possible below the lichanos hypaton in the ancient System. Some chants ending on the 
protus also required intervals of both a tone and a semitone above the fnal (again the 
Easter gradual Baecdies,forexample),butsuch chromaticalteration was foreign to the 
ancient System. While these simple melodic gestures were easily accommodated in the 
ENCpz1iadis SyStem based on the four qualities, they represent only two examples of 
many discords between the established and extensive repertoire of liturgical chantand 
the authoritative, quantitative theoretical System. 

The theorists of the tenth century thus 人 包 ced two basic problems: (1) how to “fit> 
chants of given melodic quajities into the quantitative System and (2) hovw to accom- 
modate the chromatic alterations - the melodic imperfections (ztia) - necessary in the 
performance ofnumerous chants.Thefirstproblem was solved byrecognizing thatthe 
four pitches identified by Hucbald would not serve as Universal finals, that is, as the 
tetrachord offinal pitches had in the ezcpzyjiaadis tradition; thus chants were transposed 
to various positions within the Greater Perfect System in order to preserve the inter- 
vallicstructure ofthe melodyas integrallyas possible.The monochord with letters des- 
ignating Specific pitches in the collection - a musical tool known through Boethius - 
became a fundamental means for theorists to conceive, test, and objectively represent 
(notate”) various transpositions.67 For example,if Paec dies were begun on the mese 
(a) rather than on the lichanos hypaton (D), the notes immediately above this“final> 
would be qualitatively identical, but the note a third below the final, the parhypate 
meson (F), functioned as the required major third. 

The second problem was solved by using the synemmenon (or conjunctb) System in 
amanner in which it was never intended to be used, but nevertheless in a manner that 
ingeniously combined practice with authority. Two pitch collections had been handed 
down by Boethius: a two-octave (disjuncb collection, and an octave-plus-fourth (con- 
juncb collection. The lower octave of both Systems was identical (See Table 5.3, pp. 
144-45 abovej, but a disjtlct tetrachord followed the mese (a) in the two-octave col- 
lection (a | b cdej, while acoxztjzotcit tetrachord followed the mese (a) in the octave-plus- 


67 Latin texts for divisions of the monochord have been collected and edited by Christian Meyer in 
Me1SWUG OUOCUO1Q1 TU CEViSiO CU MO1OCO1de (TX2-XT2 Siecle) (Paris: Editions Klincksieck, 1996). One 
regrets theabsence ofa chronologicaltables in this otherwiseindispensable collection. (Seealso Chapter 
6,esp. pp. 168-71.) 
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Figure 9.3 ”了 Pitch collection ofthe South German School (pitches underlined with a 
Solid line indicate conjunction of two tetrachords) 


fourth collection (a bb c d). The musical function within these two Systems in antiq- 
Uity is by no means clear, but it is certain that they were never meant to be combined 
Or SUperimposed. Yet when these two collections are computed together on a mono- 
chord, the only point of division - the only specific note - that is different between 
them lies in the bb, the trite synemmenon. This conjunct note became the b-molle， 
while the disjunct note became the b-durum, and the ancient System was made to 
accommodate one chromatic alteration without major compromise in the Structure of 
the ancient System. Thus both the semitone and tone of Baec dies could be sung when 
the mese became the final, for the cop1UNct note yielded the semitone, the disjz0tct note 
the tone (See Figure 11.2, p. 320). 

Alearned and long-lived theoretical tradition fourished in South Germany during 
the eleventh and twelfth centuries that exemplifies an astute resolution to the discord 
Set in play between Msica and musical practice. The tradition originated with Berno 
of Reichenau, and continued in the works of Hermannus Contractus;68 Wilhelmus of 
Hirsau,and Theogerus ofMetz.69 These German theorists treat Boethius with consid- 
erable deference,and hold rather conservatively to the basic tonal system (monochord 
division) setoutbytheancientauthority. Yetthey offera new conceptofthe tetrachor- 
dal Structure within the collection of pitches, a concept which combines the ancient 
Principles ofconjunction and disjunction with a tetrachord based on thefour qualities 
of the exzcpzyiaidis tradition (Figure 5.3). 

Berno also enumerates a fifth tetrachord, the synemmenon, which is superimposed 
in the middle of these, thereby achieving the bb, the “accidental”necessary for chro- 
maticalterations.7" Wilhelmusand Theogerus,under the infuence ofthe Italian tradi- 
tion (see below)，augment the collection with the low G，i.e.，the gamma，and 


68 For a study of Berno and Hermannus，see Hans Oesch，Be7to 20t4 万 e7NQ1L VON 及 etcpeNQUN 06 
MUWSiRteoyeter, Publikationen der Schweizerischen Musikforschenden Gesellschaft, series II, vol. IX 
(Bern: Verlag Paul Haupt, 1961); Fabian Lochner?S“Dieter (Theogerus) of Metz and his WMzxsica” (Ph.D. 
diss., University of Notre Dame, 1995) adds musical and cultural perspective to Oeschs monograph. 
69 While Theogerus (or Dietgen carried the title ofbishop of Metz, he never functioned in that o 生 ce， 
and Spent most ofhis productive life in the abbey of Hirsau; see Lochner “Dieter (Theogerus) of Metz 
and his MsSica.2” 

7O For Berno?s exposition of“exzcjpz7ziadis tetrachords” in the context of Boethiuss System see Prolagzys 
1-1-7 (Rausch edn., pp. 32-33). 
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Figure 5.4 Pitch collection of Dialoqgys de Ustca and Guido 


additional pitches above. Theogerus even adds a low 了 Bb,7: described as Sy7eNONENO1z 
.1UVe, to accommodate chants ofthe 如 aec dies type. 

The South German tradition pays careful attention to both the quantitative bases of 
ancient theory and the qualitative nature of musical practice. The Species of conso- 
Dances - an eSSsentially quantitative concept used by Boethius in his discussion of the 
ancient toz0oi - is taken Up by the German theorists as a means of defining and describ- 
ing the eight modes confronted in singing chant. Various tonal Structures in chant are 
described and analyzed as combinations ofthe three Species ofthe fourth and the four 
Species of the fifth, which in turn form the seven Species of the octave - Species all 
defined in Boethius?s treatise. Yet the quantitative reduction neVver Seems to COmPpro- 
mise the qualitative subtleties evident in the melodic tradition, and the two traditions 
are made consonant with one another. 

A considerably more Practical (and pedagogical) approach to the resolution of the 
discord between MUNS1CU and CONtls is taken by two widely circulated treatises that orig- 
inated in Italy during the first half of the eleventh century: the Dialoqxs de MUWSiCU 
(falsely attributed to Odo)7> and Guido”s Micyoloqyys, two treatises that are found in 
more extant manuscripts than any other musical treatise with the exception of 
Boethius.73 Their all-pervasive infuence in the subsequent history of musical thought 
is evident at every turn.74 Both begin with a monochord division, that is,， with the 
asSumption thatthe Pythagorean ratios determine the intervallic structure ofthe pitch 
collection; both derivea collection thatis,at its core,identical with the ancient System 
and both signify notes on the monochord only with letters that articulate the underly- 
ing Principle ofoctave periodicity (when justifying the Principle ofoctave periodicity 
Guido cites Boethius and criticizes WMzsica ENCpz7i0diS).75 

The collection from the ancient system is underlined in this table (Figure 5.4), while 
the expansions on either end representthenewadditions.Theaddition ofthelower G 


71 Also the monochord division Czo 加 7ztUNNL Q G QQ HteNt MOVENL z05SibUS (Meyer edn., pp. 154-55). 

72 For a thorough inquiry concerning the origins of this treatise, see Michel Huglo,“LAuteur du 
“Dialoguesurla musique” attribuEa Odon 盖 Revxe de Msicologie 55 (1969),pp. 121-71;and“Der Prolog 
des Odo zugeschriebenen "Dialogus de Musica>”4HAMT 2z8 (1971), pp. 134-46. 

73 See Bernhard, “Das musikalische Fachschrifttum im lateinischen Mittelalter” pp. 72-73. 

74 For a study of common theoretical concepts Shared by pseudo-Odo and Guido, see Hans Oesch， 
GWido yoOU 41ezz0: Biog1UjjiScjes 2010 THeoTetiscpes 0tte7 geSotde1e7 BE7NCRSICRNIIOUG 0d27 So9eJNGNLEN 00O115- 
Ce Takptzt，Publikationen der Schweizerischen Musikforschenden Gesellschaft，series II，vol. IX 
(Bern: P. Haupt,1954).Joseph Smits van Waesberghe?s De7iUWSico-baedUgo9gico ettheoyetico GUido1e 47eto10 
ezsIUNe Vi et MONOUS (Florence: 工 . S. Olschki, 1953) remains fondamental to the study of Guidoi the 
“Introduction”by Claude V. Palisca in 瑟 Ucbald，Gxido，0Nd 71o111 0 WMSIC，pp. 49-56，and the 
“Introduction”by Dolores Pesce in CUido d247ezzos Regule Rithmice, pp. 1-38, also represent Signifi- 
cant cOntributions to the study of this crucial theorist. 

75 Guido, Microloqxs 5,]L 19-20 (Waesberghe edn., pp. 112-13). See Chapter 11, pp. 339-51. 
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-the gamma - makes the ffth degree below the fnal necessary for plagal chants avail- 
able,and incorporates an element ffom the ecpi7iadis tradition into the ancient collec- 
tion.The notesadded atthehigh end vary according to the treatise,butagain resonate 
with the residual notes”of the ezcjpiz7iadis tradition . 

While D, E, F, and G are identified as the notes on which chants end, no use of the 
ancientnames ofnotes,no theory oftetrachords,andno theoryofconjunction and dis- 
junction are offered in these Italian treatises.The building blocks ofthe ancient System 
are ignored, and the qualitative fanctions of the ecjpi7iaais tradition are SUPPressed. 
Nevertheless the qualitative nature of the pitch collection is stressed by pointing out 
pitches that share a7zxitgo at intervals of ffths and fourths from a given notey6 and the 
qualitative nature ofthe modes is unfolded in relation to the doctrine ofa 全 nities.77 In 
his theory ofthe hexachord,Guido createsa qualitative matrix with which he can nav- 
igate the multivalent functions reduced to a series of letters.78 At the heart of the 
Guidonian hexachord - the central four pitches - lies the qualitative tetrachord of the 
ENCAii0dis tradition. 

While much of the mathematical apparatus central to Mt1CU as presented ip 
Boethius is never mentioned by Guido, when he arrives at the close of Micyoloqxs he 
Tepeats the myth of Pythagoras and the hammers, and he even assigns letters to the 
hammers representingfour pitches ffom his collection (A,D,E,a).7? Following thenar- 
rative ofthe myth, Guido cites Boethius as the great expositor ofmusic who explained 
the di 伍 cult problems ofthis art through numerical ratios.sgo Thus the epistemological 
emphasis of7MWUSiCa - one of its central and defining characteristics - remains even after 
the discipline has been transformed into a means of theorizing about chant. The 
dichotomy between MUWUSiCUS and cjpto - first encountered in Aurelian - is given more 
articulate form by Guido in the 人 famous lines from Re9gxje 7itpyltce: 


Musicorum et cantorum, magna est distantia 
isti dicunt, illi sciunt, quae componit musica. 
Nam qui facit quod non sapit, di 儿 nitur bestia.s: 


Great is the difference between musicians and Singers， 
The latter say, the former pzom what music comprises. 
And he who does what he does not know is defined as a beast. 


These lines will be repeated ad zt1ttttt by music theorists in the centuries to come， 
and the diatonic pitch collection tempered according to the Pythagorean ratios w 记 
likewise remain the old skin into which new melodies are poured. Essential elements 
of Pythagorean musical thought transmitted by Boethius have been preserved. 


76 Ibid., 7-8, PP. 117-29. 77 Ibid., 1o-13, pp. 133-57. Also see Dolores Pesce, THe 412tities at4 
Medieyxwl 7Tyaxtsbositioz (Bloomington and Indianapolis: Indiana University Press, 1987). 

78 Guidos hexachord theory is found in the Elbistoia ad Micpapeley1l. 

79 Guido, Microlagys 20 (Waesberghe edn., pp. 228-32). 8o Ibid.,p.233. 

81 Guido, Regxie 7itpyice ]L. 8-1o (Pesce edn., pp. 330-32); the translation is my Own. 
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What of the ancient tradition has been lost in the resolution? What new has been 
achieved? While the new refectionsaboutmusictreat chants ofthe divineliturgy,little 
consideration of the transcendent nature of liturgical song or of music itself is pre- 
Served,and thus much ofthe Platonic tone of musical thought is lost. The new matter 
ofmusictheory is hardly preparation forthe study ofphilosophy,and thus the place of 
music in the ZUadjimizMt is Substantially compromised. In the fnal lines of his Zettey 如 
Micpae/,Guido again cites Boethius as the model according to which he has fashioned 
his musical system, but he closes with the remark that Boethiusys book, useful only to 
philosophers,is useless for cantors.8 Yet,atthe same time,a discipline has been refor- 
mulated: while it maintains its roots deep in the matter of Pythagorean arithmeticand 
unfolds its pitches and intervals with the absolute security of mathematical ratios, its 
Principal subject has become actual contemporaneous music. The subjects of music 
theory have become the character of liturgical chants, the pitches and intervals that 
determine their character, the modes into which they 人 all, the structures of their sub- 
phrases and phrases, and even the basic techniques of polyphonic singing. Mysica and 
CO1ttlls have been Synthesized into MUNStC 态 eo1J). 


82 Guido, Elpistola ad Micpapelet ]1.385-88 (Pesce edn.,p. 530). 
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SecO1d01J) SO0W1CE5 


The following books and articles are of a general nature, and, with exception of the two 
essays by Michael Bernhard andThomas Mathiesens monograph,arenotcited in any notes. 
These studies nevertheless form the scholarly foundation of the history of music theory 
found in this essay. 


Atkinson,C. M.“Modus>”in BOMNT 24 (1996) 


Bellingham, J.“The Development of Musical Thought in the Medieval West from Late 
Antiquity to the Mid-Ninth Century>”Ph.D. diss., Oxford University (1998) 
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The"“canon>” is the monochord,asingle-stringed instrumentsuited forthe production 
of musical pitches and the comparative measurement of the lengths of the string seg- 
ments that produce them. In Plate 6.1, ffom Lodovico Fogliano?s Mzxsica 态 eoxica of 
1529,: the monochordist has placed two movable bridges“about three fngers apart? 
at points marked A and B (the letters do not indicate the names of pitches, but desig- 
nate points as in a geometric diagram); he has marked equal segmentsAC,CD,DE, EF，, 
and BG, and placed bridges under points F and G. By moving the bridge he holds in 
his right hand, the monochordist can demonstrate that string Segment DF, twice the 
length of BG, produces a pitch an octave (diabjuso1) below that of BGi; that CF, three 
times thelength ofBG, produces a pitch a twelfth (diabpusotdiabezte) belowthatofBG; 
thatAF, four times the length ofBG, produces a pitch two octaves (bisdiabjasoz) below 
that of BG. 

In a Systematic division of the monochord, a musician defines a number of pitches 
Successively, at each step specifying the ratio between the length ofthe String segment 
that produces one pitch and that ofthe string Segment that produces Some other. The 
end results ofsuch a monochord division arean array of pitches (which can bearranged 
in a Scale) and a set of intervallic relationships between them Specifically defined by 
numeric ratios (a tuning System). Canonics is the Study of such pitch arrays and inter- 
vals and the ratios through which they are defined. 

Ancient Greek music theory developed canonics to a Sophisticated degree, describ- 
ing ditones, trihemitones, tones, semitones, and dieses (i.e., intervals smaller than 
Semitones) in a variety of sizes, organized into diatonic, chromatic, and enharmonic 
tetrachords (i.e., tetrachords of the types semitone-tone-tone, Semitone - Semitone- 
trihemitone, and diesis-diesis-ditone respectively)> The De zzstitxttioxe MUSiCU (early 
Sixth century) of Boethius transmitted a number ofthese tunings to the Latin Middle 
Ages,along with techniques forobtaining them on the monochord. Western musicians 
and scholars devoted a great deal of attention to De zstitttoze MUSiCa 位 om the ninth 
centuryatthelatest,and 位 om aboutthe year 1ooo divisions ofthe monochord prolife- 
rated in Latin music theory. The extant coOrpus of texts dealing with canonics Written 


1 Fogliano, Mzsica 如 eo7ica, fol. 12V. 
2 Barbour,7?27129 CUT27N2ze70MEN 坟 Chapter2listsanumberofsuch tunings. Seealso Chapter4,p.117， 


Pp. 124. 
168 
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Plate 6.1 Amonochordist at worK. 工 . Fogliano, Mzsica 妇 eoyica fol. 12V 


in the West between c. 1ooo and c. 15oo runs to about 15o items;j3 and the authors of 
any number of other medieval treatises presupposed a knowledge of canonics on the 
part of their readers. 

The profusion ofmonochord divisions in medieval music theory of course indicates 
the medievals” great interestin tuning: comparison ofmeasured String lengths was the 
only means they had for representing the tunings of intervals accurately. Though they 
knew that higher pitches were associated with faster motions and greater tensions,4 
they had no way of measuring the frequencies of bodies vibrating quickly enough to 
produce pitches,and they could nothave measured tension with anything like the pre- 
cision String lengths afforded. 

But the profusion of monochord divisions also indicates the importance of 
Pythagorean doctrine to medieval scholars. Pythagoreanism may be deftined as the 
belief that all reality - including music - inheres in numbers and their relationships. 
When Marchetto of Padua stated in his Zxyczda7zzi of1317/18 that“truth in music lies 


3 Meyer includes 143 in his MexzsWa Mo7zocpoxdi. 
4 See Boethius, De zstitxtioze MUWSiCL 1.3; (Bower trans., pp. 11-12). For the first acoustical measure- 
ments of String frequency see Chapter 9, p. 249. 
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in the numbers of ratios”he was glossing a much broader statement of Remi of 
Auxerre: “Truth is contained in numbers.”; Indeed, medieval scholars found the same 
numeric ratios that represented musical intervals also in musical rhythms, the quanti- 
tative patterns of poetic meters, the design of baptismal fonts, the Proportions of 
cathedrals, the harmonic Structure of the cosmos, and the harmonious relationships 
that obtain in the human microcosm - the last two Specifically called MUSicU MWLQNC 
and MUSiCU AQN0.6 Thus one must Sometimes ask whether a medieval music theorist 
discussing a monochord tuning was describing observed musical practice Or attesting 
toaharmonic relationship that opt to be observable. 

In any case,the large corpus ofmedieval treatises on the subject of canonics that we 
will consider in this chapter stems from a long tradition ofspeculative MsStca 友 eoyica 
treatises that frequently push against the boundaries of MUStC4 思 Uctca. While a few 
theorists after the fifteenth century continued to Sustain the tradition of canonics, by 
and large it fell into disuse, usurped by the more practical exigencies of calculating 
various temperaments，wWhose irrational expressions (Surds) are not easily derived 
through monochord divisions. (A slightly more robust interest in cosmological har- 
monics was maintained in the sixteenth and seventeenth centuries,and is discussed in 
Chapter 8, passim.) Only in the twentieth century has interest been revived in the 
proper subject of canonics among historical musicologists, commencing principally 
with Wantzloeben?s pioneering study Das Moocpoxd CA TSstrateNt 2000 0 JSteN1 
(1911). Smits van Waesberghe (De CUidope 47ett0，1953)，Adkins (Theory and 
Practice of the Monochord”1963),，and Markovits (7DNSyJStel 027 0Oe11Q0iSCJpeN 
AH，1977) developed taxonomies for monochord divisions;7 Sachs (MeSWU1 
到 stilla1o11 1970-8o) and Br6cker (Drepieier, 1977) studied related tuning Systems for 
theorganandthehurdy-gurdy. Finally, Meyer?s exhaustive MezSs1JU Moztocpoxrdi surveyS 
the entire corpus of monochord divisions from about 1ooo to about 190o, Presenting 
complete transcriptions of their texts.8 In the following survey, we will consider the 
many medieval monochord treatises grouped into three basic categories: those that 
involve entirely diatonic divisions using Pythagorean tuning, those that involve dia- 
tonic divisions using justtunings,and thosethatinvolve calculations ofchromaticand 
enharmonic divisions. 


5 Marchetto, ZxUcida1zzjt 1.4.5 (Herlinger trans., ppP. 84-85); Remi, COOLENZLNL 2 MGC7 让 OIL CUXELLGN 
46.8 (Lutz edn., vol. LI, p. 153). 

6 On Pythagoreanism, see Robertson, Prefzce 如 Chaxce,and Heninger, 7DWcpes of smweet BCL010. Also 
See the discussion in Chapter 4, pp. 114-173; Chapter 5, pp. 142-43. 

7 Ofthese,Adkinss dissertation is the most comprehensive, surveying treatments of the monochord 
位 om ancienttimes through textbooks ofthe 1950s. Wantzloeben's 130-page monograph covers ancient 
times through about 150o; Smitss devotes one chapter to monochord treatments from Boethius 
through the twelfth century; Markovits devotes one chapter to the monochord from Euclid to about 
110o,and includes chapters on the tuning oforgans and bells as well. 

8 Or almost the entire corpusi he seems to have missed the monochord treatise of Ugolino of Orvieto 
(discussed below, p. 186). 
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A medieval monochord division, from Magadais in utraque parte (by c. 1100) 


Regular division of the monochord in the diatonic genus 

To produce ascalelikethatin Table 6.1,the authorfirst divides the monochord string into quar- 
ters, takes the last quarter as the string length that will produce his highest pitch, and derives 
the pitches of the top two tetrachords: 


Divide the entire length [of the monochord] . . .into four equal parts . . .Take the fourth quarter 
.. .as the shortest string Segment which is called the nete hyperboleon. Then divide the third 
dquarter .. .byeight andadd amninth [to the fourth quarter] to produce the next string segment' 
his is called the paranete hyperboleon, which lies distant from the previous degree by a tone. 
Divide this segment by eight, and adjoin a ninth [such part] to produce the next string segment; 
his is termed the trite hyperboleon. You will be delighted to find two tones. Thereupon divide 
he first nete hyperboleon by three, add afourth [such partl, and you willfind the nete diezeug- 
menon, which lies distant from the trite hyperboleon by a semitone. Thus you will be pleased to 
have finished the hyperboleon tetrachord. 

Then you can find the paranete diezeugmenon either by dividing the nete hyperboleon by 
wo, the paranete hyperboleon by three, or the nete diezeugmenon by eight, [always adding 
one additional such part]. After this you will be able to search out the trite diezeugmenon either 
by dividing the paranete diezeugmenon by eight, the trite hyperboleon by three, or the paranete 
hyperboleon by two. Then seek the following degree, the paramese，by dividing the nete 
diezeugmenon by three. You will recognize that the diezeugmenon tetrachord is complete . . . 


The author derives the remaining tetrachords in similar fashion. 
Meyer Mensulra Monochoroj, pp. 13-14. 


Diatonic monochords with Pythagorean tuning 


The monochord division Magyadis zz xbagte bazte (byc. 11oo)9 demonstrates clearly its 
roots in ancient Greek theory: it represents the Greek scale (the four tetrachords of the 
Greater Perfect System plus the synemmenon tetrachord) in a diatonic tuning (see 
Table 6.1 and the window above). It may serve as an introduction to the workings ofa 
monochord division . 

Inthis division,thelength oftheentirestring producestheproslambanomenos; divi- 
Sion ofthe string into four parts (as the author clarifies in a passagenotincluded in the 
window)yieldsthelichanoshypaton,themese,andthenetehyperboleon.The proslam- 
banomenos is distant from thesethree other pitches bya perfect fourth,an octave,and 
a double octave respectively; the String length producing the proslambanomenos is 
related tothestringlengthsproducingtheother pitchesbytheratios4:3,2:1;,and4:1. 
In the course ofthe division, each ofthe remaining degrees ofthe scale is approached， 
throughasingleoperation,byatone (ratio 9:8),afourth(4:3),afifth (3:2),oranoctave 
(2:1)fromahigherdegreealreadyestablished.Theresultisasystem inwhich everytone 


9 _ Meyer Mesa Mo1ocpordi, pp.13-14. Rubrics of monochord divisions are those assigned by Meyer. 
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Table 6.1 7NHe GyeelsScale 0S7ebyeselteld 2 妇 e texXt Magadis in utraque parte (by c. 7700) 


hyperboleon 
tetrachord 


diezeugmenon 


meson 
tetrachord 


hypaton 


tetrachord 


tetrachord 


一 nete hyperboleon 
9:8 


2 paranete hyperboleon 


9:8 
trite hyperboleon 
本 
| 256:243 2 
一 nete diezeugmenon 


9:8 二 
下 paranete diezeugmenon 
9:8 
trite diezeugmenon 
|_ 256:243 这 
paramese 
2;187:2;048 
9:8 sa 
一 mese 
9:8 <， 
光 lichanos meson 
9:8 
parhypate meson 
| 256:243 
一 
一 hypate meson 
9:8 E 
一 lichanos hypaton 
9:8 ~ 
parhypate hypaton 
| 256:243 
hypate hypat 
旦 一 了 pate bypaton 


mi 
proslambanomenos 


3011Ce: Meyery ME1SU1Q MOo1OCpo1di pp. 13-14. 


nete Synemmenon 


Ts 
9:8 
paranete Synemmenon 和 
9:8 
trite synemmenon 
让 256:2 
4 


Inese 


SyncemImenon 


tetrachord 


has the ratio 9:8,every Semitone within a tetrachord (the difference between a fourth 
and two tones) the ratio 256:243,and the interval between the paramese and the trite 
synemmenon (thedifferencebetweenthetoneandthatsemitone)theratio2,187:2;048. 
Since this division traces the scale tetrachord by tetrachord from top to bottom, the 
Structure of the five identical tetrachords and of their composite is made clear. (C.f 
Table 7.1,p. 197; and Figure 11.2, p. 320). 


10 Foralist ofother diatonic tunings, see Barbour, Tz002149 QQ 7T27te10MEN 记 Chapter 2. 
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is the tuning that took hold in the medieval West and is the basis of the vast majority 
of medieval monochord divisions; it has come to be called“Pythagorean”tuning. 
However, the medieval monochord divisions that preserve this tuning trace Various 
Toutes through the degrees ofthe scale. The Dialoqgys de MUWSica a North Italian trea- 
tise of c. 1ooo (often attributed to a certain Odo) begins bycalling the degree produced 
by the entire String gamma (i.e., G); its monochord division proceeds by producing 
ascending whole tones to Aand B through successive nine-part divisionsi it fnds the 
other degrees,each through a single operation, by fourth, ffth, or octave from a lower 
degreealready established. Thus it may be seen as an obverse of the previous division， 
proceeding upwards from the lowest pitch instead of downward from the highest. 
Table 6.2 shows the scale of the Dialeyys;i note that except for the “new>” lovw degree， 
G, the degrees of the scale and the intervals between them match those of the Greek 
Scale in Table 6.1 in number, size, and ratio; only the Greek names of the degrees have 
been replaced by Latin letters A through G, reduplicated for the upper register. Even 
the paramese and trite synemmenon of the intersecting diezeugmenon and synemme- 
non tetrachords are replaced by bH and bb. 

The Dialogxs de Usicaincidentally,is theearliestextanttreatise to presentthe letter 
names of the notes as We Still know them today. There were many Systems of letter 
notation during the early Middle Ages, some showing reduplication at the octavVe， 
SOme not.2 

The low G quickly became an established degree in the medieval scale, and retained 
its position as the lowest legitimate note of the System well into the Renaissance， 
though the occasional treatise (and many musical compositions) included lower notes. 
During the eleventh century especially, many monochord divisions that start with G 
end with g: rather than al. Butthe upper limit in monochord divisions rose over time 
-tocz in the Micyroloqy ofGuido dxArezzo (usually dated to the 1o2os);j33 to dz in the 
De MUWUSiC4 of c. 11oo attributed to the John often called Cotton” or “of A 旬 ighem2 ;324 
to ez with the Paris version of the De 轴 aja MkiCU Sometimes attributed to John of 
Garland (mid-thirteenth century);55 to 他 with the Vatican version ofthe same treatise， 
aversion formerly known as the 47s Mova of Philippe de Vitry;l6 to g? with the treatise 
Medietas zeae:7 transmitted in a manuscript from the second half of the fifteenth 
Century. 


11 Latin text in CS 1, pp.251-64. English translation in SR, pp. 198-21o; the chapter in question, pp. 
201-02. On the date and provenance, see Huglo,“LAuteur du Dialogxe SU MMS1gUe attribuEa Odon. 
Also see Chapter 11,p. 339. 

12 Alma Colk Browne,“Medieval Letter Notations:A Survey of the Sources2 

13 Though the description of the Scale in Microlaqgxs 2 extends to dthe monochord division of 
Microlagys 3 (Smits edn., pp. 96-1o2; Babb trans., pp. 6o-61) does not unequivocally go past cz. 

14 On the identity ofJohn, see Palisca, introduction to “John on Music (De MUWstica)” in Babb, 瑟 xcpalQ， 
GWido, QUd Jo11 OU WMSiC PP. 87-91. 

15 SQLgUU Lea, in Meyer, MeSsUQ MoNocpo1di, pp. 117-20; Gwee, “De 胃 aa MMSiC0 pp. 181-83. 

16 Philippe de Vitry, 47s Mova, p. 17. On the misattribution, see Fuller, “Phantom Treatise.” 

17 Meyer, MesW1a MoNocpo7adi, p. 143. 
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Table 6.2 7Tjescale ofte 
Dialogus de musica 


9:8 二 
5 SS 
9:8 一 

ss 
全 

256:243 
9:8 2 

< 
0 

9:8 Se 
本 

256:243 ~、 
2 

2;187:2;048 ~ 
bb 

256:243 
有 

9:8 SR 
9:8 < 

Se 
人 

-一 

256:243 ~、 
2 

9:8 AR 
2 

9:8 ~、 
本 

256:243 < 
人 

9:8 Se: 
2 

9:8 SR 
G 


011Ce: Co 1, p.25339R, PP. 201-02. 
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Guido not only reported the upward extension of the monochord to cz; he also 
described a simpler method of division. The methods reported in Ma9yadis 太 WUzQgNe 
baxteand the Dialoqgys de Ustica requirea great many divisions ofthe string: the former 
requires thirteen divisions to construct the fifteen pitches above the proslambanome- 
nos, the latter Sixteen divisions for the sixteen pitches above G (to a0. Guidoys divi- 
Sion - actually the second of two divisions in his Wicyoloqyxs,，Chapter 3 - produces 
pitches from G up to c: unequivocally (his words make it unclear how much further 
he might have assumed it could climb) with only five divisions of the string. First, he 
divided the entire string into ninths,locatingA,d,a,dl,andalatthefirst,third,ffth， 
Sixth，and seventh points marking ninth-divisions; second,，he divided the string 
segment from the point marking A into ninths, locating B,e, b,el, and bl at the first， 
third，fifthp，sixth，and seventh points marking ninth-divisions from Ai; third，he 
divided the entire string into fourths, locating C, g, and g: at the first, second, and 
third points marking fourths ofthe string; fourth,he divided the string segment 位 om 
the point marking C into fourths, locating 如 cl and cz at the points marking fourths 
of the String Segment from Ci finally, he divided the String segment from the point 
marking f into fourths,， locating bb and f at the first and second points marking 
fourths of the string 们 om 上 Guido characterized this method as“harder to memor- 
jize, but by it the monochord is more quickly divided>;18 and many later divisions 
adopted simplifcations like his.?9 

The internal makeup of the scales of early monochord divisions occasionally varied 
somewhat from the norm (naturals plus bb in the second registeD: some divisions 
(especially, during the eleventh and twelfth centuries,German ones) included Bb in the 
lowestregisteras wellje others omitted the bb in the second register. (Monochord divi- 
Sions With additional chromatically altered notes will be dealt with later.) As the upPer 
limit climbed pastal, some divisions included bb: in the third register, others did not. 

By the late fourteenth century, one particular Scale had become the norms: the array 
ofnotes ffrom G to ez,including only naturals plus bb and bp: (though not Bb.The nor- 
malization ofthis scale was undoubtedly bolstered by the development of a series of 
interlocking hexachords spanning that range and including precisely those notes (See 
Table 11.8,p.342). Intime thesenotes cameto bereferred to collectively as7MWUSICU72C 刀 
Oryexra (regular or true music), in contrast to the other notes called MMStca jctz or jsa 
(fictive or false music). 半 

Msica jict notes gradually made their way into Pythagorean monochord divisions. 


18 Guido, Micrologxs 3; trans. in Babb, 瑟 MKcbald, Gzido, a11Q 71010t 0 MMSiC, p. 6o. 

19 Guido of Arezzo, who wrote the Micyologxs and three shorter treatises during the third or fourth 
decade oftheeleventh century,is undoubtedly the mostinfuential theoristofthe Middle Ages. In addi- 
tion to the scale and the monochord he discussed modal theory, polyphony, and the melodic structure 
we call the hexachord; he also seems to have been first to describe the sta 任 For further information on 
Guido, see Chapter 2, pp. 48-49; and Chapter 11, pp. 339-46. 

20 了 E.g. P1itUMt divide MONUOCUO7H1 in Meyer, MeNSsU1U Motocpoxdi pp.24-25;,transmitted ina MS ofthe 
eleventh century. 21 Bent “MsSica 7ec 妈 and MMSICU_CtZ 
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The Brcpzyiadis treatises ofthe ninth century had described a scale including the notes 
GABbcdefgabcldiel glarbzc#2.22 工 hesetreatises were widely disseminated, so 
it is not Surprising that the earliest extant monochord divisions that include sharps 
presentthem in the contextofthis scale (theyarealways derived from previously estab- 
lished notes through fourths, ffths, or seconds), and that Several of these include the 
low Bb as well.23 The sharps were extended through the Gsand theflats through the Es 
bythetime ofthe De 轴 aza MUsica attributed to John of Garland; this monochord divi- 
Sion,then,includes twelve degrees to the octave and,as its putative author lived in the 
mid-thirteenth centuryand was asSsociated with Paris,itmay reflectthe taste for sharps 
and fats evident in some pieces ofthe so-called “Notre Dame?” repertory. The treatise 
SegUit7 de syMNeNMEN1 fom aboutthesametimeas DejlazaMWSica,includes sharps on 
Fs, Cs, Gs, Ds, and As and fats on Es, As, Ds, and Gs (as well as Bsi the USiC4 7ec 妈 
System was presUupposed). The same arrays ofsharps and fats, but with the MUsica 7ec 刀 
SyStem explicitly derived, appeared in Prosdocimo?s Pumas tactatxkls (1413); this 
latter was reduplicated by Ugolino ofOrvieto, probably in the 1430s.24 In systemas like 
these lastthree,the sharpsarehigher than the flats to which theywould beenharmon- 
ically equivalent in equal temperament by the“Pythagorean”comma, 23 cents, with 
the ratio 531,441:524;288. 

In Pythagorean tuning,perfect octaves and fifths are acoustically pure; all other 
intervals are derived from them. Table 6.3 Shows the derivation of the intervals of the 
Pythagorean System and how they compare to their equally tempered and acoustically 
pure (just>) counterparts. The Pythagorean perfect fifth and fourth differ 位 om those 
of equal temperament by only 2 cents.255 But that difference is compounded in the 
Imajor second，which is 4 cents wider than that of equal temperament, and com- 
pounded yet again in the major third, 8 cents larger than that of equal temperament. 
More significantly, the Pythagorean major third is 22 cents - the “syntonic” comma， 
more than a fifth ofa semitone - wider than the acoustically pure major third; conse- 
quently it is quite dissonant, as is any major triad that contains it. The Pythagorean 
Iminor second, as the difference between the perfect fourth and the wide major third， 
is narrow, measuring just 9o cents. 

What are the implications of Pythagorean tuning for musical practice? With its 
acoustically pure octaves, fifths,and fourths,itis admirably suited to parallel organum 
employing these intervals. It is also apt for repertoires, like most Western repertoires 
through the thirteenth century and into the fourteenth，in which these intervals 


22 This so-called“Daseian” Scale consists offour disjunctT-S-Ttetrachords respectively termed.97aves 
(G-c), Jotales (d-8), szbeyioyes (a-di), and excellextes (el-a0 plus two additional notes termed 7esidxi OF 
Je70NENteS (bl, 要). See Figure 11.5,p. 324. 

23 卫 .g.，S9iVis MENSU1G1e MONOCOTOML (C. 1100), in Meyer, MeSWU1Q MONOCHO1N P. 197. 

24 Seealso Chapter 11,p. 356. 

25 A cent is /ioo of the equally tempered semitone. For tables showing sizes of intervals in various 
tunings in cents, and for rules for converting ratios to cents, see Helmholtz,，Sexzs4atios o 太 701e，pP. 
446-573; See also Chapter 7, p. 21o. 
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Table 6.3 SNe PtfUG9o7e01t 2te7V06 太 7eUQtON 如 co71eSboNQNG 2teJVQA 2 e0UQL ttzE7QNENE CON JOSE OO 


Equal 

Pythagorean tuning temperament Justtuning 
Interval Ratio Derivation of interval “Derivation of ratio Size in cents Size in cents Size in cents ”Ratio 
了 8 2 汪 攻 全 1J200 1;200 1;200 | 
了 5 3:2 交 攻 702 70oo0 702 3:2 
了 4 4:3 P8 一 P5 2:1/ 3:2 498 ee 498 沙 3 
M3 81:64 2XM2 (9:8) 408 400 386 5:4 
Im3 32:27 P5 一 M3 3:2/ 81:64 294 3oo 316 6:5 
M2 9:8 了 六 二 下 和 3 204 200 204 Or 182 9:8 or 1o:9 
Im2 256:243 P4 一 M3 4:3/ 81:64 9o0 100 工夫 16:15 关 
Apotome 2;187:2J048 M2 一 m2 9:8/1256:243 114 100 92 基 135:128 关 
Comma 531441:524;288 ”Ap 一 m2 2,187:2J048 /256:243 23 一 一 


Note:xmay Vary 
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Example 6.1 Archetypical medieval cadence 


本 拓 a 直 -4 


9 


are treated as consonances but thirds and sixths (and their triadic combinations) as 
dissonances. Indeed, the dissonance ofthe penultimate major triad in the archetypical 
medieval (double-leading-tone”) cadence actually enhances its drive toward the final 
fifth-octave combination，as does the narrowness of the melodic minor seconds 
involved (see Example 6.1) . But the increasing use of triads in the late fourteenth 
century and especially their pervasiveness in music ofthe fifteenth, demanded mitiga- 
tion ofthe harshness of Pythagorean thirds and sixths. This new preference for conso- 
Dant triads is refected in some fifteenth-century monochord divisions that vary 
toward just tuning. 


Diatonic monochords with justtuning 


Atuning that varies from Pythagorean by introducing pure thirds is called a“just>” 
tuning. The best known of early just monochord tunings is that of the Spaniard 
Bartolomeo Ramis de Pareia，pPresented in the incomplete treatise MsSica Uctica 
(1.1.2) that he published in Bologna in 1482. Ramis?s Stated purpose Was to present a 
monochord division that was Simpler than the traditional one: 


Astandard monochord has been subtly divided by Boethius in numbers and measure- 
ment. But still, although it is useful and pleasing to theorists, it is jaborious and di 但 - 
cult for singers to Understand. But since we promised to Satisfy everyone，we Wi 
presentaveryeasy division ofthe standard monochord,which letno one believe we dis- 
COVered without great labor, for we found it with toil by reading in many nightly vigils 
the precepts ofearly writers,and by avoiding the errors ofmodern writers.26 


Ramis builta scale whosenotes correspond in numberand intervajllic relationship (but 
not tuning) to that of the ancient Greek scale (Table 6.1): it extends from A to a2， 
employing bb alongside bl His tuning employs two sequences of pure fifths， 
D-A-E-B and Bb-F-C-Gi; but since he tunes F, C,and G up ffom D,A, and E respec- 
tively by pure minor thirds with the ratio 6:5 - wider than Pythagorean minor thirds 
by the syntonic comma, 22 cents - notes of the Bb-F-C-G sequence are a Syntonic 
comma higher than they would be in Pythagorean tuning,and hence correspondingly 
high with respect to the notes of the other sequence. In Figure 6.1, which illustrates 
Ramiss tuning, the superscriptnumbers reflect these discrepancies. Perfect fifths (all 


26 Ramis de Pareia, MysSica 思 actica 1.1.2 (Wolfedn., pp.4-5;3 Miller trans., pp. 46-47). 
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Bb+l 


FE+1 C+1l G+1 
D0 A0 E0 B0 
Figure 6.1 Ramiss monochord division in MWSiCa 7Uctca 1.1.2 


horizontal contiguities) are pure when both their notes have the Same Superscript 
number; majorthirds (all contiguities fom upperleft tolowerrighbarepurewhen the 
Superscript of the lower-sounding note is 1 greater than that of the higher-sounding 
note; minor thirds (all contiguities from lower left to upper right) are Pure when the 
Superscript ofthe lower-Ssounding note is 1 less than that ofthehigher-sounding note. 
In Ramisxs tuning, all thirds are pure except B-D and G-Bb; seen another wayy his 
tuning yields pure major triads on Bb, F,and C,and a pure major third as well on G. 

But a price is paid for these euphonious triads and thirds. The G-D fifth, >2 cents 
narrowerthan the purefifth,is notusable;and in thescalethatresults ffom this tuning 
(Figure 6.2) whole tonesalternate in Sizebetween 204 and 182 cents (with ratios of9:8 
and 1o:9 respectively) and the semitones E-F, A-Bb, and B-C are wide at 112 cents 
(16:15), a circumstance that compromises the ability of Es, As, and Bs to function 
effectively as leading tones. 

Later in the Mzsica 思 Uctca (1.2.5) Ramis Proposed the construction on FE and A of 
arrays Similar to the normal array extending from G to ez (with naturals plus bp and 
bb2). Butas his discussion implies duplication ofcommon notes from the normal array， 
he in effect extended the two sequences of fifths to include FE# and C# in the one case 
and Eb and Ab in the other (Figure 6.3), an extension that yielded no additional pure 
thirds ortriads - though the interval C#-Ab,only two cents smaller than the pure fifth， 
would be usable. 

Inaddition to thejustmonochord,the Mysica actica included a reform of solmiza- 
tion based on eight syllables (Psa/-1-to7 bey y0-Ces 1S-tasi “it is sung through these syl- 
lables”) in an array similar to OUT major Scale instead of the (in his view) outmoded 
Guidonian hexachordj; the treatise Sparked a firestorm of protestfrom defenders ofthe 
Pythagorean Standard and the Guidonian tradition.2 The English Carmelite John 
Hothby (died 1487), who taught for many years in Italy, wrote three treatises attack- 
ing Ramis; in his Bxcitato he presented excerpts ffom Ramisys writings alongside his 
Own refutations,explicitly declaring Ramiss ratios incorrect for the g-di fifth (4o:27， 
68o cents), c-e major third (5:4, 386 cents), c-d and g-a major seconds (1o:9,， 182 
cents), B-c and e-fminor Seconds (16:15, 112 cents), and bb-bl augmented second 
(135:128,92 cents),among others.23 The disagreementhinges on differences between 


27 Itis perhaps because ofthe strongly negative reception that Ramis left Bologna for Rome “almost 
inarage”wWhere,according toa 包 mous letter written byhis pupil Giovanni Spataro,he eventually died 
“because ofhis lascivious lifestyle.”Blackburn etal.,Comyesboxtde1tCe ofRe1aiSSO1NCE MUSiCia1S PP.463-65. 
Translations are mine. 28 Jopa11115 Octopbi tes t0c 好 妈 1 ed. Seay, PP. 17-21. 
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ratios: 10:9 9:8 16:15 9:8 10:9 t6:is 135:128 16:15 


Cents: 182 204 T]2 204 182 112 92 112 


Figure 6.2 The scale resulting from Ramisxs monochord division in Mzszca 7actic4 
1.1.2 


Pythagorean and just tunings: in Pythagorean tuning,the minor semitone of 9o cents 
is the one used for diatonic progressions (minor seconds), the major semitone, 114 
cents, the one Used for chromatic progressions (augmented primes); in just tunings， 
like Ramiss, the Situation is reversed, with the major semitones used in diatonic pro- 
gressions, the minor semitones in chromatic progressions. 

The Italian theorist Nicolo Burzio, who served for a time as rector of the university 
of Bologna,denounced Ramis in the preface ofhis WMzxsices oj2SCULON (OFT FUozzIMt Lells) 
of 1487: 

This man wrotealittlebook on thestudy ofmusic in which,when he wanted to explain 
What Boethius meant in his five books,he was very clearly confused and thus subverted 
every arrangement ofvalue and principle. . . 

The ignorance of the man, the conceit ofthe manl! For at the beginning of his work， 
Where he examines the division ofa monochord (which is complete confusion), he says 
that he had read thoroughly the teachings ofthe ancients in many Vigils and with con- 
Siderable labor, since he wished in this way to avoid the errors of modern writers. 

Do you not see, [ask, how worthless, hovw arrogant, hovw impudent, is the criticism 
of this man? Where is Boethius, the monarch of musicians, who shows such a division 
with the most excellent ratios? Where is the very common division of Guido. . . 29 


Burzioxs own monochord (3.2o-21) is in Pythagorean tuning. He first constructed the 
naturals from A to a, giving them the corresponding Greek names, then constructed 
fiveadditional notes per octave thathe said would be produced on the black keys ofan 
Organ.The first ofthese liesa whole tone below c (i.e., Bb); the others are derived from 
it SUccessively by fifths or fourths (eb, ab, db, gb and their octaves), though Burzio did 
not give the letter names. Burzio pointed out (correctly) that each of these intermedi- 
ate notes divides a whole tone into a minor Semitone below (256:243, 9o cents) and a 
major Semitone (2,187:2;048, 114 cents) above. 

In his Baztolotei RaNNS AoEs 如 deje1510 训 NicoT Bt 访 MLENS1S 0USCULN (1491)， 
Ramisyxs Bolognese pupil Giovanni Spataro (d. 1541) defended his teacher by present- 
ing twenty-Seven passages 他 om the Mysices obWSCULMt in Italian translation, pointing 
outthe errors in each. The last ofthese he devoted to Burzioxs monochord: 


You state that according to this division the minor semitone always precedes [the 
major]l, and that the major Semitone is called the apotome, and is a Very discordant 
Sound.ButIwish to provetoyouthat,4cco1d129 如 )oxthemajorsemitoneis thatwhich 


29 BuUrzio, MUWsices obUSCUL0MN trans. Miller, PP. 25-26. 
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Ab+1l Eb+1l Bb+l F+1 HL Gr+l 

D0 A0 E0 B0 F#0 CH#0 
Figure 6.3 Ramisxs monochord division extended as Suggested in MsSica 7UctiC4 
1.2.5 


is sung and not the minor; as appears when the tenor descends 仁 e-d and the organum 
usesthehigh di-cl-dl,with theclproduced bythe black key between cland dl. Because 
youstate that 位 om the clto thatblack keyisaminor semitone,itfollows that from that 
black key to the dl is a major semitone; and that is the one we Sing.39 


Indeed, Burzio had stumbled into an area where theoretical and Practical considera- 
tions collided: though he had criticized Ramisys monochord, whose diatonic semi- 
tones are major, and though he himself had divided a monochord using strictly 
Pythagorean procedures designed to yield diatonic semitones that were minor， 
Spataro Was able to cite a common contrapuntal procedure that, when played on an 
instrument tuned to Burzioxs monochord,，yielded diatonic semitones that were 
major.31 

Tensions between theory and practice lie at the heart of the controversy SUrround- 
ing Ramisxs monochord. While conceding in his Pyractca MsStCe (1496) that organs of 
thetime were tempered byhaving their ffths reduced bya small amounthe called x 广 
teczzbpatio, Franchino Gaffurio (1451-1522), who was choirmaster at the Cathedral of 
Milan, never abandoned the traditional Pythagorean monochord divisions, from his 
earjliest treatises down to the 4poloqia adye7SWUS ToaNNENL bat07NNNL et CONUiCES UNSICOS 
bozo1ie1ses of 1520. In this treatise, Gaffurio explicitly rejected the ratios 5:4 and 6:5 
for the major and minor thirds and of lo:9 for the whole tone (which he pointed ouUt 
were Ramiss ratios),and presented in their stead a traditional monochord with thirds 
measured by the Pythagorean ratios 81:64 and 32:27 along with the 9:8 whole tonei; 
this monochord divides all whole tones between natural notes,producing Bbs, Fks,and 
Cks, and double notes in the positions eb /d#，ab/g#，and ebz/d#a =- an arrangement 
Gaffurio calledgezUs bemUtixt1t.32 Gaffuriors 4bpoloqyia was published on April 2o, 1520， 
and on July 2zo ofthat year Spataro wote to his colleague Giovanni del Lago afrming 
16:15 astheratio ofthe semitone used in “active”music (e1Sejlitolio zz CaCtQ NSICC 
Witxt 如 - “active”being his term for music as actually Practiced), 5:4 as that of the 
ditone used in practice (Qitozo 碎 actica exeycitat 如 ); he rea 全 rmed as much in his By7o7 


30 五 olestz dejejlsio, fol. 47L. 

31 Lindley has pointed out that Pythagorean monochord divisions such as Burzio?s yield major triads 
in which the thirds differ 人 fom pure thirds by only two cents, and has argued that, during the fifteenth 
and early Sixteenth centuries,Such Pythagorean monochord divisions“whetted that Renaissance appe- 
tite for sonorous triads which only meantone temperaments could fully satisfy on keyboard instru- 
ments” (See Lindley“Pythagorean Intonation and the Rise ofthe Triad2). Meantone temperaments are 
likejusttuningin thattheirmajorthirdsaresmalland their diatonicsemitoneslarge. Foramore detailed 
description of meantone tuning, see Chapter 7, PP. 201-o4. 32 4boloqia, fols. Aiiiv, Aiiiir. 
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de 有 atcpzto Gajptyio published the following year. On the other hand (as Blackburn 
points oubl, when Spataro Wrote of purely theoretical matters in the correspondence 
he carried on with Cavazzoni, del Lago,and Aaron, he used Pythagorean terminology; 
So itappears that Spataro recognized the dichotomy between theory and Practice that 
inheres in the monochord controversy.33 

In the fnal chapter ofWMzsica 思 actca, Ramis discussed which intervals were usable 
and which unusable. Lindley has shown that Ramisys comments here, which seem to 
refer to the musical practice ofhis time, are incompatible with the just monochord he 
had presented earlier (Ramis here calls all ffths good exceptthat from c# to ab, wpPereas 
in earlier chapters his g-d: was the unusable interval of 68o cents, and ck#/ab was the 
usable interval of7oo cents) but compatible with both Pythagorean tuning and mean- 
tone temperament. On the basis of historical context, Lindley determines that the 
former is virtually impossible for Ramis and the latter highly likely; he thus takes 
Ramiss fnal chapter as evidence of the use of meantone temperament as early as the 
1470S.34 

Why did Gafturio cling so tenaciously to Pythagorean tuning while acknowledging 
the use of keyboard temperament in practice? Could it have been the traditional asso- 
ciation of Pythagorean tuning with the structure ofthe cosmos,and with the harmony 
ofthe human microcosm?There is no question that Gaffurio was acquainted with this 
tradition, as he wrote about it in THpeoxiczi oj2s (148o), THeo7ica MUSiCe (1492), and De 
HU7MLONZG MINSICO7UNML 213St2011ENtO7NON 0bUS (1518); moreover he began the Pyractica MUWNS1CE 
- ostensibly concerning the Practice rather than the theory ofmusic - with a woodcut 
that coordinates the tones of the scale (and the modes) with the heavenly spheres (see 
Plate 6.2). 

Despite the furor it called forth, Ramisxs monochord was by no means the only 
fifteenth-century monochord division with just tuning, nor was it the first. 7zzczbieltdo 
zi appearing in a Bohemian manuscript 们 om the end of the fifteenth century， 
describes a monochord similar to Ramis?s, but with the sequences of fifths divided not 
between G and D (as Ramis had ib but between D and A (see Figure 6.4); this mono- 
chord has pure major triads on FE, C, and G, and a pure major third D/E#.35 Diviae je7 
GOUUtLO7 0 biM10 ZUd20, also transmitted in a fifteenth-century manuscript (this one 
German), presents a monochord with the sequence of fifths Ab-Eb-Bb-F-C-G-D,the 
Sequence of ffths A-E-B-F# tuned a syntonic comma low in comparison to the first 
Sequence, and the note Db tuned a syntonic comma high in comparison to the first 
Sequence (See Figure 6.5); this monochord has pure major triads on F, C, and G, and 


33 Introduction to Blackburn, Lowinsky, and Miller, eds., Co77esjo1lde1tCe of ReNaiSS0NCE MMSICIO1S， PP. 
67-68. For Spataro?s letter of July 2o, 1520, See pp. 217-31. On the Gafurio-Ramis-Spataro exchange， 
See also Palisca, 有 2OMQNZSNL 2 TtZUONL Re1GTSSGNCE MUWSICAL THOUGH PP. 232-35. 

34 Lindley“Fifteenth-Century Evidence for Meantone Temperament.” 

35 Meyer, Me Mo1ocpo1di, pp. cxvii, 228.A rubric indicates that the division is appropriate fora 
keyboard instrument. 
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PRACTICA MVSICE FERANCHINIL GAFORI LAVDENSIS. 
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Plate 6.2 Gaffurio, Practica MUstice (1496),fol. P5 Miller trans., p. 8; 
Young trans., p. 1. 
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本 站 Fr+1 4 G+l D+l 
A0 E0 B0 F#0 CH#0 GH#0 D#0 


Figure 6.4 The monochord division of Zaczjpzezido 力 7T2NINL 
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Figure 6.5 The monochord division of Dizde jer 9UQatxko7a j210 DCQUNIO 


Gb0 Db0 Ab0 Eb0 Bb0 F0 C0 G0 


DR 


E-1 B-l 


Figure 6.6 The monochord division of Dimzde 7zt0 


pure major thirds DMF and DVRE#.36 Dimide 加 po transmitted in a German manuscript 
from the first quarter ofthe fifteenth century, contains a monochord division with the 
sequence offifths Gb-Db-Ab-Eb-Bb-F-C-G,thefifth pairD-Aacommahigh,and the 
fifth pairE-B acommalow (see Figure 6.6)37producing pure majortriadson CandD， 
and the pure major thirds G-B and A-Db. 


Chromatic and enharmonic monochords 


Although the overwhelming majority of medieval monochord divisions were diatonic， 
asignificant fraction ofthem -thirteen ofthe 143 monochord divisions that Meyer pre- 
Sents - include chromatic and/or enharmonic tunings.38 Eleven ofthe thirteen present 
divisions similar to onereported byBoethius in De zzstitzttioze7US1CX4.6;typical ofthese 
is the treatise Tip 711s divtde (first documented in a manuscript ffom the early twelfth 
century).39 After presenting the pitches of the ancient Greek Scale in Pythagorean 


36 Ibid.,pp.lxxvi,226.Asimilar division appears in the German MS Erlangen, Universititsbibliothek， 
554, fols. 202V-203T (Meyer, MeSsU MoNocpordi, pp.227,274,Under the rubric 7TZ0 4 z72tc 功 10). 

37 Meyer, Me1SsWUa Mo1ocpordi , pp. ]Xxvi, 224. Barbour knew a similar division from a manuscript in 
Erlangen (72022149 CN0 7T27Nte7a12N 志 PP. 92-93). 

38 Listed and discussed in Meyer, MexsWUa Mozocpoydi, PP. XXXiv-XXxXvVii. 

39 Ibid., pp. 5-7. For thetuning in Boethius, see Book IV, Chapter 6 (Bower trans., pp. 131-34). 
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im prmis diviade, chromatic and enharmonic divisions 


On the division of the chromatic genus 

上 you wish to find the chromatic division, return to the nete hyperboleon, and divide the space 
between it and the paranete hyperboleon in half; and when this amount has been added [to 
the length of the string producing the paranete hyperboleon] you constitute the paranete 
hyperboleon in the chromatic genus and it will be a trinemitone [with the nete hyperboleon]. 
The trite hyperboleon and the nete diezeugmenon in the chromatic genus are the same as in 
the diatonic genus， 


On the enharmonic genus 

上 ff you should want to find [this] tetrachord in the enharmonic genus, leave as much space 
between the nete and the paranete hyperboleon as there is in the chromatic genus between 
the nete hyperboleon and the trite hyperboleon. The nete diezeugmenon is the same in the 
enharmonic as it is in the other genera, and you will have a semitone from the nete diezeug- 
menon to the paranete hyperboleon. Divide [the space between the points marking] this semi- 
tone in half, and place the trite hyperboleon in the middle. In this way you have one tetrachord 
of the enharmonic genus. 

Meyen Mensura Monochoraj p. 6 


tuning (a division yielding the Same pitches in the Same intervallic relations as the 
Magqadis il UbbagUe bute given above, p. 171l), the author turns to the chromatic and 
enharmonic divisions ofthe hyperboleon tetrachordi; see the windovw directly above. 

In zz jit divide,halving the string segment between the points marking the nete 
hyperboleon and the paranete hyperboleonand addingasimilarlength to the segment 
between the point marking the paranete hyperboleon and the end ofthe string yields 
a chromatic tetrachord with pitches we might call er- 人 - 借 :-al enclosing the 256:243 
Semitone (9o cents), an 81:76 Semitone (11o cents), and a 19:16 trihemitone (298 
cents); placing the paranete hyperboleon where the nete hyperboleon lies in the dia- 
tonic genus and halving the segment between the points marking it and the nete die- 
Zeugmenon yields an enharmonic tetrachord with pitches we might call el-e 十 1 全 -al 
(e+1 representing a quarter tone between el and ) enclosing two dieses in the ratios 
512:499and499:486 (in ascending order; somewhatlessand somewhatmorethan 45 
cents respectively) and the Pythagorean ditone 81:64 (408 cents). Of the other divi- 
Sions in this group ofeleven, some divide the b-el,e-a,and B-e tetrachords chromat- 
ically (producing 借 s and cks in one or both registers) or enharmonically (producing 
e 二 Sandb+Ss); two (one is that ofthe eleventh-century theorist Berno of Reichenau) 
even divide the synemmenon (a-d1) tetrachord enharmonically as well (producing a 十 ). 
Some Use Greek names for the pitches,some Latin letters. 

The two remaining of the thirteen divisions differ in procedure. 7 2111N5 Ce110SE049 


40 Ibid., pp. 29-31. 
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achieves 借 : and c#: in both registers by halving the string lengths between points 
marking and g: and between points marking cr and dl,then doubling string lengths 
人 om theend for 供 and c#, producing chromatic tetrachords el- 皇 - 供 !:-al, b-cl-c#: 一 el 
e- 仔 们 -ay and B-c-c#-eyeach enclosing the Pythagorean semitone 256:243 (9o cents)， 
an 18:17 Semitone (99 cents), and a trihemitone of 153:128 (309 cents). The treatise 
also describes enharmonic divisions (like those discussed above) producing the tetra- 
chords el-e 十 1- 人 -al, b-b 十 -ci-el, e-e 十 - 们 aand B-B 十 -c-e.41 

Finally, an interpolation that appears as part of Guidos Microloqxs4: in nine of its 
almost eighty Sources divides the b-cl, el-f, and bl-cz semitones by placing notes 
between them equal to %) and 3/ the length of the string 人 fom a to the end, 4 the 
length ofthe string from di to the end, yielding dieses in the ratios 28:27 and 64:63 
(about 63 and 27 cents). 

Are these chromatic and enharmonic divisions manifestations of an antiquarian 
interest in obsolete tunings? OF are they, as Meyer Surmised, evidence of a Practical 
interest in micro-intervals that fourished in the eleventh and twelfth centuries but 
vanished with the advent of sta 人 fnotation and the normalization of diatonic tunings? 
Ferreira has studied the question in detail, and, after surveying medieval references to 
singingin chromaticand enharmonic genera,analyzing theWMicroloqgys interpolation in 
detail,and studying neumes (in the Dijon Tonary and other Practical sources) that may 
Tepresent microtonal infections, concludes that the evidence does indeed support the 
existence, in eleventh- and twelfth-century practice, of microtonal singing. While 
Ferreira describes his conclusions as provisional, he certainly has thrown down the 
gauntlet for anyone Seeking to argue the other side ofthe question.43 

Theterms diatonic,chromatic,and enharmonicreappearin theZzxicidajzM (1317/18) 
ofthetheorist,composer,and choirmaster Marchetto of Padua,notasvarieties oftetra- 
chordsbutofsemitones. Marchetto proposed dividingthewholetoneinto fifths,yield- 
ing a System with four intervals smaller that the tone: the diesis，V5 tone; the 
“enharmonic”semitone，”/5 tonei the“diatonic”semitone, 3 tone; and the“chro- 
matic”semitone, 4 tone.4Thus a tone would be divided either into enharmonic and 
diatonic semitones or into a chromatic semitone and a diesis.The latter division was to 
beused in polyphonywhen an imperfect consonance (i.e.,third,sixth,ortenth -and in 
Marchettoys terminology a “tolerable dissonance>”) moved to a perfect one (fifth or 
Octave) by Stepwise contrary motioni in other cases the former division Was exXpected. 
Example 6.2 illustrates their use: In Example 6.2a,enharmonic semitones lie between 


41 Similarly, after constructing a traditional Pythagorean monochord with five fats and five sharps in 
addition to the natural notes (modeled on Prosdocimo?s), Ugolino of Orvieto inserted a point midway 
between those marking 上 and F, ffom which he derived other points midway between eandf B and c， 
b and cand bl and cz, thus creating the possibility ofenharmonic tetrachords built on B,e, be and 
b3; he noted that these were used by ancients, but are not by moderns (TYactztxs MONOcpo7di 10.55-65; 
Seay edn., pp.252-53). 42 Meyer, Me1SWUU Mozocpo7di; p. 235. 

43 Ferreira, “Mnusic at Cluny”esp. pp. 16o-289. 

44 Marchetto, ZUcida1jiMt 2.5-8 (Herlinger edn., pp. 13o-57). 
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Example 6.2 ”Progressions ffom Marchetto, ZUcidazzz1t 2.7, 8; Herlinger, Z2czda7t2UIL 
ofMaycpetto of Padxa,pp.145,151 


2 “7 本 En He 昌 
(b) 
画 反 如 e 一 ##e 二 和 


aand bp and between bl and cl, the diatonic semitone between bb and bt; in Example 
6.2b,chromatic semitones lie between cland c#:, 人 and 借 :, gand gdqieses between c 析 
and dl, 借 1and g:, 8 and a. As Marchetto interchanges the terms“enharmonic semi- 
tone”“minor semitone”and“limma>”(on the one hand) and “diatonic semitone> 
“major semitone”and“apotome”(on the other), it seems likely that he intended his 
enharmonic and diatonic semitones to represent the minor and major semitones (9o 
and 114 cents respectively) of the standard Pythagorean Systemj; I have argued else- 
wherethat, given theextremehighnessnotesjlikethosesharped in Example6.2b would 
have 让 Marchettors division into 465 and :Ap tone were taken literally (the chromatic 
Semitone and diesis would have 163 and 41 cents respectively), Marchetto must have 
hadin mindadivision differing from the standard one much less drastically.45The wide 
majorthirdsand sixths ofPythagoreantuningarealready dissonant,as noted above (P. 
176);even aslight increase in their sizes renders them remarkably pungent.46 

There is another link (other than the terminological) between Marchetto>s System 
and chromatic and enharmonic monochord divisions: Marchetto claimed that in the 
monochord “the nature ofthese semitones is clearly recognized when the space ofthe 
wWhole tone is divided into five parts”- words that seem to refer to the division into 
ffths of the string Segment between two points marking pitches a whole tone apart， 
and that clearly recall the procedures for fractional divisions of string segments for 
chromatic and enharmonic monochords in texts such as 7 jjilX5 divtde and 7 72NN 
Ce11s&0.Although dividing the space ofthe whole tone into fifths does notyield five Pre- 
cisely equal intervals, the string lengths involved (from each ofthe points marking the 


45 Herlinger,“Marchettoxs Division ofthe Whole Tone.” 

46 Christopher Page has described eloquently the “almost fierce beauty”of such widened major thirds 
and sixths,especially in alternation with perfect consonances; he observes thatalthough Marchetto?s pre- 
cepts for dividing the tone cannotbe taken literally, they“required imperfect consonances to be widened 
in certain cadential positions beyond all modern expectations”(“Polyphony before 14oo”pp. 79-82). 
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ffth-divisions to the end of the String) are So close in Size that each of the intervals 
differs ffom the next by only about one cent.47 What is really Surprising is how close 
the intervals resulting from division ofthe space ofthe whole tone into 3 and ?Ai are 
to the Pythagorean major and minor semitones, especially when the former is placed 
below the latter (as when the bb-cl tone is divided by b): they are slightly more than 
119 and slightly less than 85 cents respectively, differing from the correct Pythagorean 
values 114 and 9o by only about 5 cents (when the minor semitone is below the major 
-as when thea-b tone is divided bybb -thevalues are about 5 cents frther o 旬 .The 
closeness of approximation Strengthens the hypothesis that Marchetto?s“diatonic> 
and“enharmonic”semitones are representations of the Pythagorean major and minor 
SeImitones. 

Is it conceivable that chromatic or enharmonic monochord divisions such as the 
thirteen Meyer discusses could have infuenced Marchetto? Although all but one of 
theseappear in manuscripts dating 位 om as earlyas theeleventh or twelfth centuryy five 
of them survive as well in fourteenth- or fifteenth-century copies, a circumstance 
Showing that interest in them persisted into (or revived during) the later Middle Ages. 
Indeed, two ofthe texts - the Micyoloqyxs interpolation (along with the entire treatise) 
and Moxzocoxa1 divisxU1Us4 - are found in a fourteenth-century manuscript in Milan， 
the earliest source for Marchetto?s treatises and a Source that has been linked to 
Marchettoxs Angevin milieu.49 

At any rate, Marchetto?s System is the first viable medieval proposal for division of 
thetone-atleastconceptually-into somenumber offractional parts,and as Such rep- 
Tesents a crucial advance in music theory. Traditionally, division of the Pythagorean 
whole tone into halves,fifths,oranynumber ofequal parts was considered impossible， 
as the arithmetic involved required the insertion, between the terms of the superpar- 
ticular ratio 9:8, of irrational numbers, which were beyond the scope of Pythagorean 
arithmetic.?"This is preciselythe pointmade bythebitterestofMarchetto?s critics,the 
physician and professor of arts (and fellow Paduan citizen) Prosdocimo de 
Beldomandi, who wrote in his Tyactatxs MUWSice SecUiatiye of 1425 that 


the whole tone . . . is not divisible into any number of equal parts: neither into two 
halves nor three thirds nor four fourths nor five fifths nor six sixths, and so forth. For 
Do Superparticular ratio is divisible into equal parts; therefore the Sesquioctave ratio 
[9:8] is notso divisible and, consequently, neither is the whole tone.31 


Thus a tradition-minded theorist took Marchetto to task, much as other tradition- 
minded theorists would take Ramis to taska few decades later. Butthetheories ofboth 
Survived; and Marchettos five-part division of the tone appears to converge With 


47 Their ratios are respectively 45: 44,44:43,43:42,42:41,and 41:40. 
48 Meyer, Me1sWU1U Mozocpo7di, PP. 39-43. 


49 Herlinger, introduction to THe ZUciaa1izNl OAMa1cpetto of Padxa,p.23. 
50 Crocker,“Pythagorean Mathematics and Music.” 
51 Baralli and Torri“7yattato di Prosdocimo,”Pp. 743. 
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Ramiss description ofjusttuningandhis implied reference to meantone temperament 
in Nicola Vicentinos 31-Step division ofthe octave, Which consists offive whole tones 
(each divided into five dieses)and two major diatonic semitones each divided into three 
dieses.? Certainly Marchetto and Vicentino represent important milestones along the 
road that led to equal temperament，as proposed eventually by Vincenzo Galilei 
(1581).53 


52 Vicentino，PNtiCL MUSiCU fols. 17V-20V. Barbour calls Vicentino?s System“a clever method for 
extending the usual meantone tecmperament of /4 comma until it formed practically a closed system 
and links it to Marchetto?s (7201149 CNQ 72Mt 加 e701NENt PP. 117-20). Maniates，however，claims that 
Vicentino must have known Marchetto?s theory only through an intermediary like Fogliano, Gaffurio， 
or Aaron (introduction to Vicentino, ZNtica NSiCQ  p. XXXVi). 

53 In his Dialegyo deUa xsica antica deModemia (1581) the lutenistand theorist Vincenzo Galilei (father 
of Galileo Galilei) proposed placing the frets of string instruments by Successive 18:17 ratios, thus 
obtaining semitones of99 cents,indistinguishable 他 om the 1oo-cent semitones ofequal temperament. 
See Barbour, 72002149 QUd4 72Mtze70MleNt PP. 57-64. For more on equal temperament, see Chapter 7, pp. 
204-09. 
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Tuning and temperament 


RUDOLEF RASC 瑞 


The tuning of musical instruments has kept music theorists busy since antiquity. It is 
acommonplace -although no less true for that- to say thateach period in the history 
of music has had its own theory of tuning in order to meet its own musical needs. 
Likewise,， the quantitative language Used to calculate and represent these various 
tuning Systems has changed. In the medieval and Renaissance periods, theories of 
tuning were usually formulated in terms of relative string lengths on a monochord,to 
be calculated by arithmetic methods. 

From the end of the sixteenth century until around 18oo, string lengths remained 
in use by theorists, but their calculations were often refined by the use of mathemat- 
ical tools such as root extraction. With root extraction, the various equal and unequal 
temperaments that dominated theory and practice from the Sixteenth century 
Onwards could be adequately described. Musically, this meant that intervals of any 
Size could be divided into equal parts. (This was possible with arithmetic methods in 
exXceptional cases only.) At some point in the seventeenth century, logarithmic meas- 
Ures of pitch were added to the common string-length values, by which a psycholog- 
ically more realistic picture of the relations among pitches could be Presented. 
Logarithms facilitated the description and calculation of virtually any tuning System 
Conceivable. 

Tuning and temperament theory was especially developed by eighteenth-century 
German authors. They used a variety a methods to describe a great number oftuning 
Systems, both equal and unequal. From about 18oo, string lengths were Progressively 
replaced by frequencyvalues to indicate pitches,making it possible to establish empir- 
ically the relations between theory and practice. During the nineteenth century, When 
an expanded chromatic/enharmonic tonal system had become the frame of reference 
formusical composition, generalized theories ofmusicaltunings were developed.:The 
twentieth centuryfinally, sawtherise ofthe study oftuning in a historical perspective， 
which made possible combinations ofthevarious historical tuningsand temperaments 
mentioned above, and to be described in more detail below. 

The literature on tuning - both historical and current - is enormous in Size 
and bewildering in variety. There are Practical tuning instructions without a single 


1 Drobisch,“Ueber musikalische Tonbestimmung”; Bosanquet, “An Elementary Treatise.” 
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technical term, table or figure. At the other end, there are mathematical treatises nOt 
comprehensible without a sound formal training in mathematical calculus and analy- 
Sis.Works on tuning have been written bya great diversity ofpeople: notonlyby musi- 
cians and music theorists, but also by mathematicians, scientists, and even amateuT 
enthusiasts. Whereas sometimes these writings belong squarely within a certain coher- 
ent tradition (Such as Renaissance just intonation theory Or eighteenth-century 
German temperament theory), in other cases there is an overlap in the traditions with 
regard to terminology, representations, Or goals. 

Because of the varying approaches apparent in the history of the subject, it is not 
easy to Synthesize the theory of tuning and temperament within a Single chapter of 
limited size. One has to be highly selective in the choice of theorists to discuss on the 
one hand, and quite economical in the choice of concepts and terms to describe their 
theories on the other. To meetthefirstrequirement,a selection has been made ofabout 
a dozen theories from the sixteenth to the eighteenth century, Which together seem to 
COnstitute a representative crosSs-Section ofvarious tuning and temperament Systems. 
In many cases, the theory chosen represents the first - Or the first major - use of a 
Certain approach. For the second requirement we Will try to make use ofa more or less 
Standardized set of terms and Symbols in order to make possible cross-comparisons 
(for example the measuring Unit of “cents”wWhich was actually only first worked out 
in the nineteenth century; See below, p. 21o for an explanation of cents). 

The basic modern text on tuning and temperament is still, despite its many (and 
Sometimes serious) shortcomings, James Murray Barbour?s 720011G CN0Q 72Ntbe7QNMEN 记 作 
瑟 isto7ical sey of1951.This work delineates various problems oftuning and temper- 
ament, partitions the tuning Systems described in the literature intoa small number of 
well-chosen categories,presentsastandard method ofcomparison (bycomparing them 
all to equal tetmperament and pays attention to the relation between theory and prac- 
tice.All later works on thesubject(including mine) paytributeto Barbour”s indispens- 
able book. Many books on the subject have appeared since Barbour?s, but they seem 
only to have been able to revise or to refine sections of his study, not to replace it as a 
Whole.” 

Inthis chapter,Iwill roughlyfollowahistorical chronology,startinginthemiddleof 
the Sixteenth centuryand endingattheend ofthe eighteenth.Throughoutthis period 
ofsome two andahalfcenturies,the time-honored monochord remained in use as the 
basic tool of tuning and temperament theory. Glarean?s description of Pythagorean 
tuning will serve to explain both the use of the monochord at that time and the 
Pythagorean System. The sixteenth century Saw the rise of two new concepts: that of 
justintonation (from theintroduction ofthejustmajorthird) and thatoftemperament 


2 Amongthe mostimportantrecentscholarship onthehistory oftuningand temperamentthatcan also 
be recommended are Dupont, Gescpicpte dey MMSTRQUScpe 7211tberatj3 Jorgensen， 720021109 友 e 瑟 isto7ical 
72Ntjej01MNeENK DO BE and 720119; Lindley “Stimmung und Temperatur2”; Devie, Ze tejtzEyaNENtMNSICAN 
Ratte, Die TENbjeraty derClavierilstratette; Lindley and Turner-Smith, Matjheiatical Moade1. 
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(in order to acknowledgethe practical use ofintervals deviating from theirjustvalues). 
As illustrations, we will consider Salinass exposition of just intonation and Zarlino?s 
treatmentoftemperament.Around 16oo theorists extended theuseofthe monochord， 
by first calculating more complicated kinds oftheoretical string lengths (for example， 
byrootextractions),then roundingthemoffandfinallyapplyingthem in practice.With 
this“equipment>”equal temperament and meantone temperament could be success- 
fullyplotted onthemonochord. Forequaltemperament,wefollowsStevin?s description 
(however fawed), for meantone temperament,， that of Stevin?s opponent Jacobus 
Verheyden. 

Logarithmic transformations ofthenumerical values used to define a tuning system 
were introduced in musical calculations during the seventeenth century, first to facili- 
tate the calculation of string lengths in complicated cases, later to calculate any String 
length.They have the property that their values correspond better to OUI perceptions 
oftonal space and tonal Systems than either String lengths or frequencies do. Owing to 
theavailability oflogarithmic calculation, many fine varieties oftuning could be calcu- 
lated rather quickly. 

Afinal tool was contributed to thefield byAndreas Werckmeister and Johann Georg 
Neidhardt: they realized that little was lost when complicated geometric divisions of 
intervals (Such as the comma) were replaced by arithmetic divisions. This substitution 
was of importance both when the goal was to provide a series of fgures to describe a 
tuning and when the tuning had to be plotted on a monochord. 


Pythagorean tuning: Glarean (1547) 


The monochord is the traditional instrument used to illustrate tuning Systems both 
visually and aurally. It has a tradition that dates back, via Boethius, to antiquity. (See 
Chaprter 6, pp. 168-7o). Most authors writing on tuning and temperament from the 
fifteenth century Until the end of the eighteenth century used the monochord to 
explain intervals and to define tuning Systems. A monochord division may be pre- 
Sented either graphically, in the form of a drawing or engraving, Or as a Series of 
numbers, which represent String lengths expressed in an arbitrary Unit of length (for 
examples ofthe former, see Plate 6.1, p. 169; and Plate 8.1, p. 23o). The total length 
of the string is usually chosen in such a way that it is either a round number (2,0oo， 
5;000, 100oo, etc.) or a product, which ensures that most 这 not all of the divisions 
produce integer numbers (such as Glarean?s 11;664=24X39.The larger the number 
is,the fnerthe shades ofpitch that can be represented. Smaller numbers are ofcourse 
easier to work with, but numbers which are too small may require too much round- 
ing to represent the intended system well enough. The treatment of the monochord 
by Henrich Glarean (1488-1563) in his 包 mous Dodecacpordon (1547) is a good 
example of Pythagorean tuning in that it merely uses octaves With String-length 
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ratios 1:2 and fifths with string-length ratios 2:3.3 (We will write ratios always with 
the smaller number first.) By restricting himself to intervals defined by 包 ctors not 
greater than 3,Glarean faithfully adhered to time-honored Pythagorean principles of 
interval theory. In the construction of his monochord, he proceeds entirely by divi- 
Sion into two, three, four, and nine parts. Let us have a look at his procedure (See 
Table 7.1). 

The entire String with length 11;664 (marked yy) represents the note FF. The string 
is divided into nine parts. Eight-ninths of the string, 10,368, provides the note GG 
(marked [)， 5 of 1o,368 the note AA: 9,216. Twor-thirds of the string length for FF 
(11;664) gives the length for C (7;776), 2/3 of the length for GG (1o,368) that for D 
(6,912),2/3 ofthe length forAA (9,;216) that forE (6,144). "Ap ofthe length for E gives 
thatfor B (4,o96). Thus all the diatonic notes have their place on the string. 

The chromatic notes are less elegantly treated. BBb is found by dividing the String 
length of FF (11;664) into four parts, and taking 3/p ofthe original lengths (8,748). Eb 
is similarly derived 人 om Bb, and Ab 位 om Eb. But Eb and Ab are included in the list of 
note names simply as“Semitone”and no String lengths are provided. Sharps do not 
havea place in Glarean?s monochord. 

Some chromatic degrees are, however, introduced via the chromatic tetrachord. For 
the notes of this tetrachord，Glarean retains the names of the diatonic notes, for 
example, E-F-G-A. In the chromatic tetrachord, the pitch of the G is lowered to cor- 
respond to Gb. In the tetrachord B-C-D-E, the D is lowered to Db in the chromatic 
Version. A similar procedure is followed for the enharmonic tetrachords: in the given 
example the pitch ofthe F is lowered by halfa semitone, the pitch ofthe G is lowered 
a full tone (to become identical to the diatonic F). 

For the new chromatic and enharmonic pitches numerical values have been Pro- 
vided,albeit without rationale. The chromatic lowering ofthe second higher note ofa 
tetrachord appears to be carried outby dividing the wholetone 8:9arithmetically into 
two unequal portions, So that the compound ratio is 72:76:81 (72:81=8:9). The 
enharmoniclowering ofthe second lower note ofatetrachord is carried out by averag- 
ing arithmetically the semitone around it. If the semitone BB-C is 8,192:7;776, an 
enharmonic pitch between BB and C is formed by (8,192 十 7;776)/2 三 7;984. 

Apart from the“chromatic” and“enharmonic” values, Glarean?s monochord repre- 
Sents What is now generally called a_PytgagyoxeajN tiN9. The fifths are just; the major 
thirds are formed as thesum offour ffths minus two octaves, which leads to a ratio of 
64:81 (or 4o07.82o cents), definitely larger than the “true” ratio of the major third， 
64:8oor4:5 (or386.314 cents). The difference is the interval with the ratio 8o:81,an 
interval known as the syMto7tc co10. Ithas the logarithmic size of21.9506 cents,about 
one-fifth of a tempered semitone. Major thirds which are too large by a syntonic 
comma are not really acceptable in keyboard tuning. Pythagorean minor thirds have 
the ratio 27:32 (Or 294.135 cents), which is less than the true ratio 5:6 (or 315.614 


3 Glarean, Dodecacjpordol, pp. 5o 任 
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Table7.1 Pytjpagyoxreaxt tt1UG acco7d2G 如 本 ez1iC GUOeal Dodecachordon (Base 
1547 力 55 


Diatonic Chromatic Enharmonic String lengths Cents 

Notes Dotes Dotes Dotes (Glarean) (C =o cents) 
FF YY 工 11;664 
GGb 工 10;944 
GG 工 10,368 
AA 人 A A 人 A 9;216 
BBb B 8,748 
BB 也 瓦 瓦 8,192 

乞 C 7;984 
C C C D 7;776 O 
Dp D 7;296 110.307 
D D 6;912 203.91o0 
Pb Semitone [6.561] 294.135 
卫 也 卫 卫 6,144 407.820 
上 一 上 5;988 452.345 
下 下 下 G 9;832 498.045 
Gp G 5J472 605.352 
G G ;184 701.955 
Ap Semitone [4;920.75] 792.18o 
A a a a 4;608 905.865 
了 b 4;374 996.090 
B P h 上 4;096 1,109.775 
C 一 C 3;992 1;)200 
C C C d 3;888 
db d 3;648 
d d 3,456 
ep Semitone [3,28o.5] 
E e e e 3;072 
二 f 2;994 
ff 人 人 g 2J910 
骂 g 2;736 
8 g 27592 
ab Semitone [2,46o.375] 
a Aa Aa Aa 2;304 
bp Bb 2;187 
b Hh Hh HP 23;048 
Cl Cc Cc Dd 1;944 
db Dd 1;824 
d: Dd 1J728 
eb: Semitone [1;64o.25] 
让 Ee Ee Ee 1;536 


Notes:The first column includes modern note names (the enharmonic pitch between B and C 
has been named C=; that between 了 上 and F, 上 =).The columns marked“Diatonic notes 六 
“Chromatic notes”and“Enharmonic notes”are Glarean?s names. 
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Cents) by a syntonic comma. Apart from the poor thirds (and sixths), Pythagorean 
tuning has yetanother shortcoming,which is that the circle of ffths cannot be closed. 
Ifeleven fifths are just, the twelfth one (technically a diminished sixth - for example， 
G#-Eb, 678.495 cents), is too small bythe amount of a ditoNic co1M0s an interval with a 
ratio of524;288:531,441andalogarithmicsize of23.46o cents. Itis 2 cents largerthan 
the syntonic comma (more precisely 1.954 cents, an interval known as a schisma), but 
Should not be confused with it or interchanged with it (although some theorists have 
equated the two commas for simplicity”s sake). 

Pythagorean tuning is thought to represent the tuning of instruments in medieval 
times, when the ffths were still the predominant consonant intervals and the thirds 
onlyofsecondary importance,sothattheirpoortuning could beaccepted.(Seethe dis- 
cussion in Chapter 6,pp. 176-78.) Much later in history- fom the nineteenth century 
onwards - one of the characteristics of Pythagorean tuning, high sharps and low fats 
(a consequence of the wide major thirds and the narrow minor thirds), became the 
underlying Principle in melodic intonation, since it Strengthens the leading-note and 
Stressesthe major-minoropposition in nineteenth-centuryharmony. Butfrom thesix- 
teenth through the eighteenth centuries, the need for better-tuned thirds and Sixths 
necessitated the development of other tuning Systems. 


Just intonation: Salinas (1577) 


Already before the end ofthe fifteenth century anew type of monochord division was 
becoming popular, namely divisions based on both the just fifth (2:3) and the just 
majorthird (4:5or386.314 cents). Such monochords arenow generally called JUst-7t 如 - 
MNCtON MONOCo705. Many theorists from this and later periods provide examples ofsuch 
Imonochords (see also Chapter 6, pp. 178-84). As an example, the one given by the 
Spanish theorist Francisco Salinas (1513-9o) in his De MUsica bi sebte (1577) will be 
discussed here (See Table 7.2).4 

Although just-intonation monochords are characterized byjustfifthsand justmajor 
thirds, their construction Usually begins with the melodic diatonic scale, in which as 
many just intervals are to be realized as possible. So Salinas?s discussion Started with 
the following scale between E and e: 


E-[sem]-F[ma]l-GImin]-ama]-brsemn]l-crma]l-dj-[commalds-[min]e 


The interval between any adjacent tones (given between Square brackets) was either 
aSyntonic comma (8o:81),ajust diatonic semitone ([semj]; 15:16 or 111.731 cents), a 
minor whole tone ([min]; 9:1lo or 182.4o4 cents) or a major whole tone ([maj]; 8:9 or 
203.910 cents).The D is present twice, once as alower D2> (dj=D inferior,once as a 
“higherD”(ds=DsuperionD.This double presence is necessaryto providetherequired 


4 Salinas, De MUWSiCU bi Sebte pp. 110 任 . 
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Table 7.2 71stztozatioU CCCO7Q1NG 如 丽 QlCisco Suias De musica libri septem 
(SaLCNMQNC0 I57P)) 力 . 722 


Note Diatonic notes Chromatic notes Enharmonic notes Cents (C =o cents) 


卫 57;6oo 386.314 
了 55;296 456.986 
耻 54;O0O0 498.045 
F 煌 51;84o0 568.717 
F#s 51;200 590.224 
Gbj 50;625 6o9.776 
Gbs 50,000 631.283 
G 48;000 7o01.955 
GH# 46:08o 772.627 
ab 45;000 813.686 
a 43;200 884.359 
a 41;472 955.031 
aks 4o0;96o 976.537 
bj 40,500 996.09o 
bs 40;0o0o0 1J017.596 
了 38,4oo 1088.269 
j# 36,864 1;158.941 
C 36;ooo 1)200 = O 
cc 34;56o 70.672 
db 33;750 111.731 
dj 32,40o0 182.4o4 
ds 32;000 203.910 
d## 30,720 274.582 
e 30,0oo 315.641 
e 28,8oo 386.314 


Note:The su 全 xes -j and -s distinguish between pairs of notes with the same name, butata 
comma distance (21.506 cents) of one another. 


just relations to other tones, as becomes clear from the following diagram, in which 
horizontal connections represent just fifths, vertical ones just major thirds: 


Dj-  A E B 


下 C G Das 


Just as Glarean had done, Salinas expanded his monochord by the inclusion of the 
chromaticand enharmonic genera, buthere theyhaveentirely different meanings.The 
chromaticnotes are generated bythe division ofthe whole tone (either majoror minoD) 
into two semitones, one minor or chromatic (24:25 Or 70.672 cents), the other one 
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Plate 7.1 ”Chromatic just-intonation monochord by Francisco Salinas, De MUNS1CU 1 
Sebte11 (1577), p. 119 


major or diatonic (15:16 or 111.731 cents). These two Semitones together make up a 
minor whole tone (9:1o). Ifthe whole tone is a major whole tone (8:9), though, it is 
divided into the two semitones plus a syntonic comma in the middle. By these proce- 
dures the diatonic scale is converted into a chromatic scale, containing, in addition, a 
number of pairs of notes with the same names at the distance of a syntonic comma. 

Salinasxs enharmonic notes are generated by the division of the diatonic semitones 
of 15:16 into a chromatic Semitone (in this context also called the chromatic diesis; 
24:25) and an enharmonic diesis (125:128 or 41;059 cents). The latter interval would 
lie enharmonically between equivalent sharps and fats in just intonation. Salinas pre- 
Sented his monochords in woodcuts, which count among the most beautiful illustra- 
tions in Western books about music theory of all times (See Plate 7.1). 

Just intonations play an important role in nearly every book on music theory from 
the sixteenth century onwards.They providethe framework foranyfurther discussion 
ofthe musical scale,beitin terms oftuning orin terms ofinterval or chord theory. Just 
intonations were appealing to many Renaissance musicians owing to their rich palette 
of “natural”perfect and imperfect consonances. But 这 no double pitches (Such as Dj 
and Ds) areallowed,therearealso many fifths o 华 bya syntonic comma (68o.449 cents) 
andmajorthirds offbyaminor diesis (427.373 cents),a property thatstands in the way 
of nearly every Practical application. Just tuning can only imperfectly be used on 
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twelve-tone keyboards. On Such keyboards, the raised (“black>”) keys will inevitably 
have to beused in multiple functions: the key between D and E, for example, may be 
required to providea majorthird above B (itis then D 相 oramajorthird below G (itis 
then Eb). In ajust intonation,only one ofthese functions is possible. What is needed is 
a compromise between the two just-intonation values for a raised key. 


Temperament: Zarlino (1558) 


Despite its high theoretical prestige in the Sixteenth century, just intonation Was 
already known to be inappropriate asatuning System for keyboards.A solution to the 
problem inevitably involved altering or tezzje7il9 certain intervals. (It should be Kept 
in mind that, technically speaking“tuning”refers to the pitching of only just inter- 
vals [made up of whole ratios], while “temperament” refers to the slightalteration of 
these just tunings [involving irrational ratios].) All tempered intervals deviate Some- 
what from just values. They may be either wider or narrower. We will consider tem- 
pered intervals as the sum of a just interval plus or minus its te7ibje7i149g. In this view 
the tempering is a small interval added or subtracted from the just interval to change 
it into the tempered interval. 

Acharacteristicoftempering in general is that,when theintervals to which itapplies 
are ordered into circles,the total amount oftempering in a circle is constantand equal 
toagivenvalue.This means thatifone tries to keep certain intervalsjustor closetojust， 
inevitably other intervals will be further removed from their just sizes. As an example 
letuslookatthecircle ofmajor thirds C-E-GH/Ab-B#/C (the pairs ofnotes refer to the 
one pitch,as ifwe do wanttousethatpitch enharmonically forboth notenames). Since 
three major thirds is a little less than an octave (namely a minor diesis), at least one of 
the three major thirds in the circle has to bealtered (enlarged) to let the sum be equal 
to an octave.One couldenlargeallthreemajorthirdsbythesameamount(then wemay 
Speak ofequal temperamentb, or one could enlarge one or two major thirds more than 
the remaining one(s),as long as the sum total ofthe tempering equals the minor diesis. 

Not only do the intervals in a circle infuence the other intervals in the same circle， 
thefifth and the major third are connected to oneanother in such awaythattheir tem- 
perings interact. Ifone tries to tune thefifths just or nearly so,the major thirds will be 
of poor quality (namely, too wide). Ifone tries to tune the major thirds just or nearly 
So, than the fifths will be unsatisfactory (namely, too Small). This is due to the simple 
rule connecting the sizes ofthe just fifth and the just major third: 


(5/4)=(3/2)4 1(211)21(8118o). 


The right-hand part of the equation Shows that the sum of four fifths minus two 
Octaves provides a major third that has to be diminished by the amount of a SyMtoNIC 
COM0 (of 8o:81) in orderto beequaltoajust-intonation majorthird.Thatmeans that 
either the ffths have to be narrowed or the major third has to be left wider than just， 
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or both.The decision is basically a musical one: which interval needs to be keptjust or 
as just as possible: the fifth or the major third? During the sixteenth and seventeenth 
Centuries the priority was given to the major third. One may assume that the most 
important factor in this choice was the 包 ct that just major thirds lead to moderately 
tempered, if still acceptable, fifths, whereas just fifths lead to overly wide and quite 
unusable major thirds. The temperament in which the fifths were diminished by one 
quarter ofa syntoniccomma (in orderto producejustmajorthirds) was from the eight- 
eenth century Onward called zedNtoje tejzjeya1le2Nt Its history, however, dates back to 
the Sixteenth century, 过 not earlier. 

The first temperament ever described in systematic terms was, however, not mean- 
tone temperament, buta System which does not seem to have had any Practical signifi- 
cance. It is the system in which the fifths are diminished by 2/7 of a syntonic comma， 
as described by Gioseffo Zarlino in Ze istitxttiomi pa7MtoNtcpe (1558).5 Since the temper- 
ing ofthefifthsislargerthan hofacomma,themajorthirds turn outtobesyullerthan 
just, by the amount of 2]p of a comma. The minor thirds are diminished by the same 
amount. It is not clear why Zarlino chose this system for further elaboration: perhaps 
theequal amounts oftempering ofthe majorand minorthirds played arole in his deci- 
Sion. The calculation of the string lengths corresponding to the tones which make up 
tempered ffths, major and minor thirds was not So easy: it required 7th-power roots 
and Zarlino was Unable to do that. He could not go 名 rther than graphically indicate 
the pitches on the monochord (see Plate 7.2). Zarlino did work out a meantone tem- 
perament in his DixostyratioNi CONICUe (1571).6 As in the case of the */-comma tem- 
perament, however, no calculated values of string lengths were given. In his reredition 
of the FStitxttiozi HaiONiCpe in 1573, Zarlino repeated his description ofthe /7-comma 
temperament，again mentioned meantone temperament，and referred to a third 
variety, namely the 3-comma temperament (See Plate 7.2).7 

IfZarlino?s description ofmeantone temperament is the first exact one,it is already 
implied in the informal tuning instructions given by Pietro Aaron (c. 148o - c. 1550) 
in his 7Dscajpelio 态 MUsica (19523).8 There, the general rule is to tune the fifths as narrow 
astheear will permit and then check ii after four ofthose ffths,one arrives at a major 
third which is Practicallyjust. Even thetuning instructions for organ byArnolt Schlick 
(c. 145o - c. 1925) in his Sbpiegel der O79eltacper 2004 O179a1iste (1511) may refer to 
meantone tuning: there is no explicit remark aboutthejustmajor thirds,butthe ffths 
have to be narrowed as much as the ear may permit. After Zarlino, meantone temper- 
ament is probably the most commonly described single tuning system until well into 
the eighteenth century. Its ubiquity in the literature suggests a Tather general applica- 
tion on keyboard instruments throughout this period. 


5 Zarlino, 7Stitttioz1, Part II, PPp. 125 任 . 6 Zarlino, Dizostratiozit, PartII, pp. 283 任 . 

7 Zarlino, stitxttoxi, PartII,p.145.Thesystem with ffths tempered by /3 ofa commahad been worked 
ouUt by Salinas, De MUWsica, pp. 145 储 ,where also the "/7- and JHM-comma temperaments were described. 
8 Aaron, 705scQ1telo zl MUS1Ca Chapter 41. 
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Plate 7.2 Zarlinoxs monochord for 2/7-comma temperament, Ze 14itttioNt ULONCUe (1558),p. 130 
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As noted,the most characteristic feature of meantone temperament is its just major 
thirds.The fifths are on the small side, but acceptable. Like Pythagorean tuning,it has 
an Unusable“wolf ffth”between G# and Eb (737.637 cents) 让 one tries to close the 
circle offifths. As in Pythagorean tuning, raised keys can only be used in one function， 
either as sharp or as fat. Usually C#, Eb,，F#, G# and Bb are chosen; sometimes there is 
D# instead of Eb,and there areanumber ofinstruments (mostly ffom the seventeenth 
Century) constructed with split keys (most often D#-Eb and G#-Ab) to widen the set of 
usable intervals. Whereas in Pythagorean tuning the chromatic semitone is the larger 
one and the diatonic the smaller one, in meantone temperament the chromatic semi- 
tone (76.849 cents) is the smaller one, the diatonic semitone (117.1o8 cents) the larger 
one, a property which it shares with just intonation. 

It was not the tuning itself, but the limitations set by the Singular use of the raised 
keys which eventually led to the development ofnew methods oftuning atthe expense 
of meantonetuning.The simplestway to overcome theselimitations Was to narrowthe 
ffths /essthan in meantonetuning.This improved thefifthsand onlyslightlyworsened 
the major thirds. Most importantly, it made the“enharmonic intervals” (for example， 
GH#-C, which has to function as Ab-C) less problematic. A number of these "compro- 
mise tunings”were proposed during the seventeenth and eighteenth centuries,9 the 
most Significant being, ofcourse, equal temperament, in which the comma is divided 
equally among all (twelve) fifths. But calculating these minute temperaments on the 
monochord proved to be a challenge. 


Equal temperament 


Root extraction methods became known among mathematicians during the sixteenth 
century. As a matter of fact, they are indispensable tools when one wants to calculate 
String lengths fornotes which divide an interval into geometrically equal parts (that is， 
parts with the same ratios). If two notes with string lengths xs and XxN are given, and 
the interval between them has to be divided into N equal parts, N 一 1 new notes in 
between them are created, of which the string lengths are defined by: 


X=NVGUNTICci 


In mathematical terms the quantities Xi are called the Me 1oj01 吉 OU0AS betwWeen X。 
and XxN. The powers under the root Sign were easy enough to calculate; the mathemat- 
ical bottle-neck is the Nth-power root needed for a division into N parts. So, for the 
division ofthe comma into seven parts,one had to know how to extractthe 7th-power 
root, for the division into three parts the 3rd-power or cube root, for the division into 
four parts the 4th-power root. The latter root can be found by twice applying the 


9 The mostimportant ones are those in which the fifths are tempered by yi or /6 ofa syntonic comma 
or 1/6 ofa ditonic comma. 
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Square root.The calculation oftempered intervals was first performed towards theend 
of the sixteenth century by the Dutch mathematician and engineer Simon Stevin for 
the calculation ofequal temperament. 

Although basically a scientist, Simon Stevin (1548-162o) wrote about many Sub- 
jects belonging to thehumanities or the social sciences. His treatise on music, entitled 
“De spiegheling der singconst” was drafted in the 158os, subsequently rewritten 
during the 161os, but was eventually left unpublished at the author”s death in 162o. 
In it, Stevin rejected the inequality of the chromatic and the diatonic semitones, a 
rejection that led automatically toward what is called today equal temperament.12 We 
must realize, however, that for Stevin, this was properly not a temperament, since in 
his eyes the “equal-tempered>” intervals were in effect the true intervals, whereas the 
Small-integer-ratio intervals were to him misconceptions lying near the more compli- 
cated truth. As a mathematician, Stevin realized that the String lengths of an equal- 
tempered monochord required rootextraction fortheir calculation. In principle it Was 
the 12th-power root Which was needed. He recognized how this root could be either 
resolved into a combination of one cube root and two square roots, or simplified in 
relation to the powers underneath the root sign.Actually, quitea number of formula- 
tions in terms ofvarious roots were possible, which, of course, all boiled down to the 
Same result. 

Since the calculation of roots by hand was, and is, a rather cumbersome ProcesS， 
Stevin combined it in the actual process of calculation with another arithmetical rule， 
the one known as the 7Uie of thee (regola di tre), which essentially translates as: 让 
a:p=c:X,thenX=bc/a. Maximum e 鱼 ciency is reached when only one square and one 
cube roothad to be calculated. Stevin followed this principle when,for his octave 位 om 
C (string length 1o,ooo) to c(5,ooo), he first calculated E as mean proportional in the 
series C-E-G#-c, thereby needing one cube root: 了 =3V(1o,ooo)(5,ooo)=7;937. 了 
was calculated as mean proportional in the series C-Eb-F#-A-c, needing two square 
roots: 卫 =4V(1o,ooo)3(5,ooo)= 8,4o9. By comparison with the lo,ooo fbr the fll 
String, these numbers provided the ratios of the major and minor third. The ratio of 
the lengths for E and Eb provides the ratio for the semitone. The string length for CC# 
can then easily be found by the rule of three: 1o,0oo:X=8,4o9: 7;937 OF X= 10;)O00 
7:937/ 8,4o9=9,439. By Similar calculations lengths for all the other notes could be 
calculated (See Table 7.3).3 

Stevin?s equal-tempered monochord,however ingeniously calculated for its timey is 
of rather poor quality Many figures are one or two units o 任 what they should be. 
(Theseare indicated in the right-hand columnsunderthe rubric“better fgures.”) The 
problem appears to be Stevin?s sometimes rather reckless rounding of digits after the 
decimal period, which are often truncated rather than rounded. Since his calculations 


10 Bierens de Haan, 97MON Steyi, PP. 54 任 . 
11 A related use of the “rule of three”in medieval mensural theory is described and illustrated in 
Chapter 2o, pp. 65o-53. 
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Table 7.3 EUQL tejtjeraleNt GCCO1Q1I 如 SON 9teyi, De Spiegheling der Signconst (C. 7585, C. 7679) 


Alternate Resulting 
Root expressions Root expressions String lengths Resulting Cents 
Notes Intervals (1) (2) (3) Cents Better fgures (equal temp.) 
C Unison 1:1 12\J(1):I 10;O0O0 O O 
Db Minor Second 12\(1/2):1 12\(1/2):1 9,438 100.136 9,439 100 
D Major second 6J(1/2):1 12\(1/4):1 8,9o9 (1) 199.998 8,9o9 200 
8,9o8 (2) 200.192 
了 Minor third 4WG1/2):1 12\(1/8):1 8,4o8 300.192 8,4o9 3oo 
卫 Major third 3V(GL/2):1 12\J(1/16):1 7:937 (1) 400.001 7:937 400 
7:936 (2) 40o0.219 
了 Fourth 12\(1/32):1 12\J(1/32):1 7;491 500.124 7,492 500 
了 # Tritone 2\J(1/2):1 12\J(1/64):1 7;O71 6oo.o17 6oo 
G Fifth 12\(1/128):1 12\J(1/128):1 6;674 70o0.052 7oo 
Ap Minor sixth 3VGIL/4):1 12\(1/256):1 6,298 8oo.441 8oo 
人 A Major Sixth 4WG1/8):1 12\J(1/512):1 5;944 900.593 5;946 900 
了 Bp Minor Seventh 6J(1/32):1 12\(1/1;024):1 5;611 1J000.4o04 1000 
Major seventh 12\J(1/2;048):1 12\(1/2;048):1 5)296 1,100.430 5;297 1,100 
C Octave 23:1 12\(1/4;096):1 ;OOO 1;200 1;200 


Note: Iftwofigures are given, one is from the early version, one 位 om the later. The first column, with note names is an editorial addition, since 
Stevin?s descriptions are entirely in terms of interval names. 
SoWCe: Bierens de Haan “Stevin pp.25-29 and 68-72. 
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include a number of repeated applications of the rule of three, rounding errors may 
aggravate With each application. Nevertheless, Stevinys monochord deserves apPrecia- 
tion as being the first calculation ofequal temperament as well as the firstapplication 
of roots to the calculation of string lengths oftempered intervals. 

A generation later, Marin Mersenne (1588-1648) presented in his 五 zjolte We 六 
Selle (Paris 1636-37) fgures for equal-tempered string lengths that were both worse 
and better than Stevin, most often with many more digits. Actually, the 五 oj11tO1Nie cOn- 
tains several tables with figures for equal-temperament monochords, given to him by 
Scientists in his milieu, such as Jean Beaugrand (c. 1595-164o), Ismael Bouillaud 
(16o5-91),43 and Jean Gallk.:4 The first two tables were certainly calculated with help 
of root extraction, the third one probably so. Beaugrand”s and Bouillaud?s tables are 
Do better than Stevin?s, but Galle6's table is exact to one-thousandth of a cent, eXcept 
for one clear typographical error (See Table 7.4). 

Duringthe sixteenth and seventeenth centuries,equal temperamentwas well known 
among theorists, but its practical application was probably limited. Early, informal 
descriptions had already been given by Zarlino，Salinas, and Vincenzo Galilei (c. 
1530-1591).55(Galilei published theearliest practical means for derivingequaltemper- 
amenton fretted instruments in 1581,using theratio 17:18asanapproximation ofthe 
equal-tempered semitone.) Some Sort ofequal temperament was certainly essential for 
the placementoffretsonthefingerboards ofviols,lutes,and related instruments,since 
any Unequal placement of 位 ets could lead to many false octaves.16 It may have been 
applied to keyboard tuning as well: the names of John Bull and Girolamo Frescobaldi 
have been mentioned in this connection. During the eighteenth century, the rise of 
equal temperamentas the mostprominenttuning for keyboard instruments could not 
be halted. This rise cannot, of course, be separated from the free use ofall twenty-four 
major or minor keys that was becoming the standard in musical composition.17 

Stevin?s early advocacy ofequal temperament was read in manuscript bya few indi- 
viduals during the early seventeenth century，among them Jacobus Verheyden 
(c. 157o-1619),an organist in Nijmegen in the Dutch Republic. Verheyden disagreed 
with Stevin concerning the validity ofequal temperament for the tuning of keyboard 
instruments ofthetime.2 Herightly remarked thattheinstruments heknewhad their 
majorthirds pureand beatless,theirfifths“beating downwards”abit,and indeed with 
a marked difference between the chromatic and the diatonic semitones, the former 
noticeably narrower than the latter. This is of course meantone temperament as 
described before him by Zarlino and others. It is to Verheyden?s credit that he 


12 Mersenne, 瑟 Q1MLO1Nie ?ME1Sele,“Livre deuxieme de dissonances”Pp. 132; “Livre quatreme des 
instruments”Pp. 199. 13 Ibid.,“Livre sixieme des instruments>”Pp. 385. 

14 Ibid,“Nouvelles observations”p. 21. 

15 Salinas, De Misica, pp. 166 任 ; Galilei, Dialogo delia Msica, p. 49; Zarlino, Sobpjplijte1t 丰 MUSICQU， PP. 
197 储 16 Lindley, ZWtes, Fiols 0 72XNtze70N1EN 胡 . 

17 See Rasch, “The Musical Circle”Also see Chapter 13, pp. 426-35,p. 445. 

18 Bierens de Haan, 97MON Steyz7, PP. 87 侍 . 
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Table 7.4 ExQlteytberaleNt aper Matt Meysele, Harmonie universelle (Paxzs， 
1636-37) 


Note Beaugrand Bouillaud Galle 
Lengths Lengths Cents Lengths 

C 200;000 14,400 100 100;000,000,000 
C# 188,7oo+(4 二 ) 13;58o (92) 101.503 94;387,431;198 
D 178,171 十 12;822 (29) 200.8o2 89,09o,418,365 关 
Pb 168,178 十 (9 十 ) 12,110 (oO9) 299.844 84;089;641,454 
卫 158,74o 十 11,405 (29) 403.683 79;370;052;022 
了 149;829 十 10,772 (88) 502.539 74;915353,818 
了 R# 141,421 十 10;179 (82) 6oo.568 7o,710;678,1o9 
G 133,48o 十 9;6o5 (11) 7o1.053 66,741;992;715 
GH 125;992 十 9,072 (71) 799.891 62:996,052,457 
人 118,920 十 8,553 (62) 9o1.88o 59,460,355.69o 
了 Bb 112,;245 十 8,o92 (82) 997.8oo 56,123,102;37o 
B 105;945 十 7;632 (28) 1099.123 52;973,154;575 


C 100,00o0 7;200 1J200 0)000;000,O0O 


Note: In Beaugrand?s table,“188,7oo+>”means that the intended value is between that fgure 
and the next higher. In cases Where better fgures are available, they have been added in 
parentheses. The figures in parentheses in Bouillaud?s table are also more accurate last digits. 
Gall6s table is accurate to one thousandth of a cent, except for the asterisked figure, whose 
first eight digits should read 89,o89;871. 


Succeeded in providingamathematical definition ofthis temperament,and thathe was 
ableto calculate string lengths in accordance with this mathematical definition. In one 
TeSpect, his task was easier than Stevin?s: Since in meantone temperament the comma 
is divided into 如 xyequal parts,the calculations include only square roots,and no cube 
TOotSs. Verheyden wrote out a table of mathematical expressions (of the type 
VV78,125:16,forthe chromatic semitone; VV isVerheydens notation forthe 4th- 
power roob forthe ratios oftwenty-four intervals; thirteen ofthese ratios (those foran 
octave 位 om Ftofinclusive on akeyboard) were worked outinto numerical ratios (Such 
as 10;000 : 9;57o for the chromatic semitone). Verheyden'?s calculations were never 
published, and remained unknown in the seventeenth century (See Table 7.5).2 

In general, calculations for meantone monochords are relatively rare. Most of the 
mathematically inclined authors directed their attention to equal temperament, and 
once the required mathematical tools had been made easiiy applicable (namely, in the 
eighteenth century), meantone tuning became obsolete. 


19 Verheyden?s calculations are provided in a letter he wrote to Stevin, now extantamonganumber of 
papers ffom Stevin?s estate in the Royal Library in The Hague, MS KA 47. 
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Table7.5 MeaNtojpe tiMNG 0CCOo7Q1G 如 Jacob TE7eydet (27678) 
Interval EXpressions Ratios Cents 
Unison 本 了 10,)000:10;000 O 
Chromatic semitone JJW78,125:16 10;000:9;57O0 76.o49 
Diatonic semitone 8:\J3;125 117.108 
Whole tone J5:2 10J000:8;944 193.157 
Diminished third 64:J3,125 234.216 
Augmented second \V1953;125:32 10;000:8,56o0 269.200 
Minor third 4:\VV125 310.205 
Major third 5:4 10J000:8,0oo 386.314 
Diminished fourth 32:25 427.373 
Augmented third \48;828,125:64 462.367 
Fourth 2:\V5 10,000:7,477 503.427 
Augmented fourth \J125:8 10J000:7;155 579.471 
Diminished fifth 16:J125 620.529 
Fifth VV5:I 10;000:6;087 696.578 
Dimished sixth 128:\48,828,125 737.637 
Augmented fifth 25:10 10;J000:6,400 772.627 
Minor Sixth 8:5 813.686 
Major Sixth \125:2 10)000:5;981 889.735 
Diminished seventh 64:\J1;953,125 930.794 
Augmented sixth \3;125:32 965.784 
Minor Seventh 4:V5 10;000:5;590 1J000.843 
Major seventh 心 3;125:4 10,000:5;350 1J082.892 
Diminished octave 32:VV78,125 1)123.951 
Octave 0 10;J000:5;000 1;200 


SoWCe: Bierens de Haan “Stevin>”pp. 93-97. 


Among the appendices of Verheyden?s letter there is a little table，with various 
ratios which may be used for the tuning of the fifths on organs and harpsichords.29 
There are four such ratios: 3V1o:3V3,4V5:1,5V15:5V2,and 7V5o:7V3.Ifone cal- 
culates the temperings of the ffth which is implied in these ratios, one finds :of a 
comma，"H， :6 and /respectively Two things are remarkable: the calculation of 


these ratios themselves, because they show a profound insight in the subject, and the 
"pp-comma temperament which had not yet been described before by any theorist. 
The calculation ofsquare and cube roots remained in useasa method for calculating 
the string-lengths oftemperament throughout the seventeenth and eighteenth centu- 
ries (and lateD). But it was Soon joined and later SuUperseded by another mathematical 
method, namely the application oflogarithms. 
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Cents 

The measurement of interval size in cents was introduced by the nineteenth-century English 
Scholar Alexander John Ellis, especially to be able to express intonations used in non-Western 
musicthat could not be well represented by normal notation. tisalogarithmic measure, which 
means that interval sizes can be added and subtracted just as one can do in musical terms (Such 
as saying that a minor third equals a major second plus a minor second). The Size in cents of 
an interval is given by the formula1= 1,200X,;logi, where lis the size in cents and i the size 
in terms of frequency or string-length ratio. On a pocket calculator it is most easily calculated 
as [(log )/(log2)] 1200, where the logarithm can be of any base. So, if we take the fifth, with 
the ratio 2:3 or 32 =1.5, than its size in cents is [(log 1.5) / (log2)] x 1,200 = 701.955. Values 
in Cents are easy to evaluate': the octave contains 1,200 cents, each edual-tempered semitone 
100 cents (hence its name). 


Logarithms 


When notes are positioned on the string of a monochord, they have the annoying 
Property that distances among them become smaller and smaller 这 one goes higher 
up on the string. Ifthefull string is 1oJooo Units,the first octave is reached after 5,ooo 
units,the second oneafter 2,goo additional units,the third oneafter 1,2goadditional 
units,and so on. In other words,the representation ofpitch on a monochord does not 
conform to ouUr internal or psychological representation of that quality, which pre- 
SuUpposes constant distances for the same interval, irrespective of the pitch level. This 
faw can be repaired when actual string lengths are replaced by logarithmic transfor- 
mations, of the form F=log 台 where fis a linear measure of pitch (Such as String 
length or frequency), log is a logarithmic function ofany base,and F is the logarith- 
mic measure of pitch. In the same vein, frequency ratios of intervals can be trans- 
formed by the formula I=log i， where i is the linear ratio (of String lengths or 
人 equencies) and Ithe logarithmic measure. Each chosen base sets a different scale for 
the transformations,all scales being simplelinear transformations among themselves. 
The most often chosen base today is 2712oo (or 12ooV2)， which results in an octave of 
1;200 Units. This measure was devised in the nineteenth century by Alexander John 
Ellis; its units are usually called cezks, because loo Units make up an equal-tempered 
Semitone. 

The logarithmic transformation of linear pitch values and ratios dates back to the 
Seventeenth century. However, it was proposed not to provide a better representation 
ofthe pitch continuumbutasamathematical tool to bypasstheforbidding squareand 
cube (and possibly other) root calculations needed for equal and other temperaments. 
When one is treating linear quantities, multiplication is performed by theaddition of 
their logarithmic counterparts, division by Subtraction. The raising to a power of 
linear quantities is performed by the mnultiplication of logarithmic quantities and， 
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what is most important, the extraction of roots of linear quantities is attained by the 
Simple division of logarithmic quantities. In the calculation of temperaments, loga- 
Tithms serve especially well in the geometrical division ofintervals,where they replace 
Toot extraction by division. To give an example of the latter process: assuming X。and 
XNtobethelogarithmic transformations of two string lengths x。 and XN, the notes Xi 
in between them and formingequal-sized intervalsamong them (mean ProOportionals)， 
arefoundbydividingX.-XNintoN partsandaddingthe(C/Nth partofthedifference 
repeatedlyto thesmallervalue.Thevalues found arelogarithmicvalues and can be con- 
verted into linearvalues with the help ofatable oflogarithms.Therefore,theavailabil- 
ity of such tables is of paramount importance in the procedure. Tables of logarithms 
were published from about the late 162os, and from that time onwards we see the 
application oflogarithms to the calculation oftemperament. The application of loga- 
Trithmas to the calculation ofmonochord string lengths evidently was so obvious that at 
least five scholars tried it independently of one another. 

The first calculation ofequal temperament with logarithms seems to have been pro- 
duced by the German engineer Johann Faulhaber (158o-1635). In his TUGgezzex7S-SCp2lL 
(163o) he presented atable of differences between thelinear values ofadjacent notes.21 
Faulhaber did not explain his method, but since the Same book contains logarithmic 
tables, we may assume that he used them for this calculation as well. 

A particularly remarkable use of logarithms was made by William Brouncker 
(c.1620-84) in his 47zzpadve7sio1s, published as an appendix to his English translation 
of Reng Descartess Co7tbjediz01t MMS1C0e (London 1653).22 Brouncker insightfully 
described the nature ofhearing as“geometrical.”Hence, he believed that the division 
of intervals also should be geometrical. He then presented three such divisions, calcu- 
lated with decimal logarithms. The first one is the division ofthe interval (3 一 V5)/2: 1 
(or 1:2.618o34 or 1666.18o cents, roughly an octave plus a fourth) into seventeen 
equal semitones (of1:1.058 or 98 cents); the second was the division of 1 :2 into twelve 
equal semitones (equal temperamenb; and the third the division of the interval 
(Vz-1):1i (or 1:2.414214 or 1925.864 cents, roughly an octave plus a minor third) 
into fifteen equal semitones (of 1.065 oOT 102 cents). 

At least three other Scholars in the early seventeenth century also tried their hands 
atapplyinglogarithms to musical tetmperament,including the Italian scientist Lemme 
Rossi (c. 16oo-73)23 and the polyhistorian Juan Caramuel de Lobkowitz (16o6-82), of 
Spanish descent but active most of his life in Vienna and Italy.24 But it was the 


21 Faulhaber, TtgeNieW1S-ScHpzll, vol. I, p. 167. 

22 Brouncker, 47z1adve7sio1s, pp. 84 任 

23 Rossi, SisteMtQ MMSiCO. See also Barbour, To0111G CQ 72MNtze70NLENt P. 30. 

24 Lobkowitz applied “musical logarithms”1liberally in his Mzxsica, a giant manuscriptencyclopedia of 
music, compiled probably during the 167os. See Sabaino, IJ Rzzusczjtetto, for further information on 
Lobkowitz. 
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renowned Dutch scientist Christiaan Huygens (1629-95) who was without doubtthe 
most importantand influential ofthese early logarithmic“pioneers.” 

In a manuscript treatise entitled“Divisio monochordi” (1661), Huygens described 
the string lengths of meantone tuning in terms of algebraic expressions.25 In a note- 
book of the Same time tables are found which provide the corresponding String 
lengths; his accompanying calculations make clear that the fgures in the table were 
found with help of logarithms.26 About the same time Huygens discovered that the 
pitches of meantone tuning could well be described as a Subset of the tones of an 
octave divided into thirty-one equal parts or steps. The size of each step is 1:3:V2 or 
1:1.022611 Or 38.710 cents. The chromatic Semitone would then correspond to an 
interval equal to two Such steps, the diatonic semitone to three, the whole tone to 
five, the minor third to eight, the major third to ten, etc. The correspondence (of 
COUrse, a very good approximation only) could easily be shown with the help of the 
logarithmic calculation of interval width.2 The relation between the meantone 
System and the division of the octave into thirty-one equal parts is also the major 
topic of Huygens?s Ze 她 e toxcpajpt /e Cycle Ha7iONiIUe, published much later, in 1691 
(See Plate 7.3). 如 

So, during the seventeenth century, the feasibility oflogarithms for musical calcula- 
tions was picked up, seemingly independently by five different researchers. But their 
work was rather poorly publicized. In the end, the description by Christiaan Huygens 
became best known, being published in French in a relatively widely disseminated 
publication. Lobkowitz?s calculations remained in manuscript, Faulhaber?s book was 
in German and not aimed at musicians or musical scientists, while Brounckers and 
Rossis calculations were in publications primarily available to English and Italian 
readerships respectively. 

The first wide-ranging application ofthe logarithmic method in print was provided 
by the French scientist Joseph Sauveur (1653-1716), who had first explained his ideas 
in amanuscripttreatise dated 1697 entitled “TraitE delathekorie dela musique”prob- 
ably reflecting his lectures at the College Royal in Paris.2 Roughly the same materials 
appeared a few years later in his“Systeme gEngkral des intervalles des sons”Ppublished 
in the Meyzotzes ofthe French Royal Academy of Sciences for the year 1701.39 

In his application of logarithmic interval sizes, Sauveur made use of an interesting 
property of ,log 2=o.3o1. When mnultiplied by 1looo, this equals 3o1 Or 7 义 43. 
Sauveur first divided the octave into forty-three equal parts, which he called Me7ides; 


25 Huygens, QZzy7es coN1tbletes, Vol. XX,，pp. 49-56. English translation in Rasch，CH7NStZCNL 万 019e115， 
PP.121-27. 26 Leiden,University Library,MS Hugeniani,13,p.27and MS 27,fol.6v,respectively. 
27 The correspondence had already been informally noted before Huygens by, among others, Nicola 
Vicentino, in his ZNtica MMSiCa Yidotta aa Modemta zaUtca of 1555. 

28 Huygens,“Lettre touchant le cycle harmonique.” 

29 Paris,，Bibliotheque Nationale, MS Nouv. Acqu. Fr. 4674. (For more on Sauveur, see Chapter 9， 
pp. 252-53.) 30 Sauveur, “Systeme gEngral des intervalles des Sons.” 
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Plate 7.3 ”Christiaan Huygens?s table with the comparison ofthe 31-tone System and 
meantone tuning, in Ze 她 e 如 cpaNt Le CCLe Ha7MiONiOUE (1691),opposite p. 85. Columns 
Iand VI contain logarithmic values, II and V string lengths. 
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each meride was then divided into seven ebta7leyides, So that the octave contained 
3o1 eptamerides. That meant that 这 an interval had the ratio of 1:i, the number of 
eptamerides that equals that interval is 1,oo00X ,ulog i. The division of the octave into 
forty-three merides is particularly practical since the notes created may contain all tra- 
ditional intervals in it, in the same way as the division into thirty-one parts included 
the primary intervals of meantone tuning within it. Ifthe octave is divided into forty- 
three merides, the chromatic semitone can be Set at 3 merides, the diatonic semitone 
at 4 merides, the whole tone at 7, the minor third at ll, the major third at 14, the 
perfect fifth at 25, and So on. By doing so, the sizes of these intervals are very nearly 
equal to the sizes they would take in a temperament where the fifths are narrowed by 
2 ofa syntonic comma, a tuning system described repeatedly during the seventeenth 
and eighteenth centuries, and first hinted at by Verheyden at the beginning of the 
Seventeenth century. 

The logarithmic method is outstandingly useful for the calculations of notes in 
multiple divisions of the octave. Ifthe octave is divided into N steps, the logarithmic 
pitches ofthe notes FF,,EF,,.. .Fi...，FNareequalto: 


F=EFE+GEN-EJ/N 


Of course, not all divisions of the octave lead to musically sensible systems. In a 
later paper, published in the Meyrotzyes of the French Royal Academy of Sciences in 
17o7, Sauveur defined the comma as the difference between the chromatic and the 
diatonic semitones and Set the comma to one or two Steps in the system.31 By an inge- 
nious reasoning he concluded that the logarithmic size of the chromatic Semitone 
Should be no less than /times that ofthe comma, and no more than 33/. This point 
of departure leads to chromatic semitones consisting of two, three, or four steps for 
a one-Sstep comma (So that the diatonic semitone contains three, four, or five Steps， 
respectively),and offour to nine steps for a two-step comma (implying diatonic semi- 
tones of six to eleven Steps). The resulting Systems have 31,43,Or 55 notes per Octave 
for a one-step comma, and 62, 74, 86, 98, 11o, OT 122 notes per Octave for a two-Step 
comma，respectively These systems indeed have interval sizes that 人 a]] well into 
acceptable ranges. The second group, however, has too many notes to be of practical 
value. The first group, consisting of Systems With 31, 43，OF 55 Dotes per OCtave, is 
impractical, too, but the Systems are of importance because their interval sizes Very 
nearly approach those of“classical”temperaments with fffths narrowed by AH，/i, or 
"6 ofa syntonic comma, respectively. It is no wonder that these systems play the most 
important roles in discussions of multiple divisions during the eighteenth century 
and beyond. 


31 Sauveur“MEthode gEngerale pour former les Systemes tempekres de musique.”(A step, it will be 
recalled, is the interval that arises by dividing an octave into an arbitrary number ofequal intervals.) 
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Concentric tuning: Werckmeister (1091) 


German theory on tuning and temperament of the eighteenth century would take 
entirely different routes than did French or Italian theory. The first in a long string of 
German publications on the subject was Andreas Werckmeister"s (1645-1700) 
MMSiCaliscpe 72Ntzeatj published in 1691 in the Saxon town ofQuedlinburg where he 
worked most of his life as an organist.32 The musical repertoire that Werckmeister 
played moreand more required thearbitrary use of raised keys for sharps and fats,but 
notyetin Such a rigorous way thatequal temperament Would have been the only solu- 
tion.The major challengeto thetuner was to seethatin principleall twelve keys ofthe 
keyboard were usable in all functions, but that the most often occurring intervals 
(those in the "central”keys with no or few sharps or fats in the signature) were better 
(that is, less tempered) than the ones less often used (those in “peripheral”keys with 
many sharps orfats). These conditions are metwhen one considers the twelvefifths of 
atwelve-tone keyboard as forming a circle and then narrows the“central>” fifths more 
or less as in meantone tetmperament (4 comma or alittle less), but leaves the “periph- 
eral” fifths just (as in Pythagorean tuning) or occasionally wider. Since these tunings 
coOncentrateonthe central fifths,theywill becalled coxzceztyic tt219S.The conceptmore 
Or less coincides with earlier concepts introduced by Barbour under the term "good 
tbejUMEN 胡 and Jorgensen as WeELL-te71be7UNMLEN 帮 .33 

During the period from about 169o to about 179o, a great number of proposals for 
coOncentric tunings were published, mainly in Germany. After Werckmeister, Johann 
Georg Neidhardt,，Georg Andreas Sorge and Friedrich Wilhelm Marpurg were the 
most important authors.34 All their proposals were based on the circle of fifths: a 
number of these fifths were left in their just form, the others tempered by certain 
amounts. One rule connects them all: the total tempering ofthe circle offifths sums up 
to the ditonic comma. So the challenge facing these theorists can be stated simplyasa 
problem of dividing the ditonic comma into various parts Serving as temperings for 
various fifths. To give an example: in Werckmeister*s famoustuning no.III,the ditonic 
commais divided into four parts,and four“central” ffths are tempered by HA comma: 
C-G,G-D,D-Aand B-RE#. In Werckmeister?s system no. IV,the commais divided into 
three parts. Novm the fifths Bb-F, C-G, D-A, E-B and F#-C# are each narrovwed by /3 
ofa comma; G#-D# and Eb-Bb are widened bythesameamount (so thatthe sum is still 
the ditonic comma). Other descriptions, bylater authors,involve ,hj, 6 and 
/oa parts ofa comma (this last division resulting, ofcourse, in an equal temperament). 


32 Werckmeister, MzSicaliscjpe 727t 加 eatzj. The gist of his theories, including the two systems labeled 
nos. III and IV, can already be found his his O79e/-Probe of ten years earlier. 

33 Barbour, 7320119 CNQ TENtze70MEN 加 PP. 178 任 ;Jorgensen, 73201149 友 e 瑟 isto7icaLT2M 加 eaMteN 太 ,pp.245 储 
34 Neidhardt，Sectio ca1ON1S MONOCUO1NI; Sorge，4I0WE1S20UG 2 StDOONUNG 2000 72Mtze10t 妈 7 Marpurg， 
TE7SUCR EDer die MUSURULScHe TENbe10t5 and NexXe ME 太 ode Qiey 47te1 VOL TENtze70t1E1. 
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There were also numerous “compound”temperaments prOposed, such as /5，“/,etc. 
There is an infinity of possibilities. But they all have the property - at least when the 
Central fifths are tempered more clearlythan the peripheral ones - that the central keys 
are less tempered than the peripheral keys;35 while all keys are of acceptable quality. 

NotonlywasWerckmeistertheoriginatorofthis classoftuning,healso devisedacjlever 
method to show them on the monochord. In principle, the division of the comma into 
equal parts implies the use of root extractions or of tables of logarithms. Werckmeister 
realized-ashad severalauthorsbeforehim,incidentally-thatnotmuch islostifthetrue， 
geometric division ofa comma is replaced by an arithmetic division. Take, for example， 
thesyntoniccomma,whichis 8o:81or320:324.Ageometricdivision with mean propor- 
tionals leads to the series 320 : 320.995 :321.994 :322.995 :324.The arithmetic division 
320:321:322:323:324reallycomes soclosethatin all practical situations it may replace 
thegeometricdivision. Bysubstituting geometricwith arithmetic division,every comma 
division is calculated within a few minutes" time without further tools. 

In a way, Werckmeister was Simply extending the graphic method of Zarlino. Every 
tempered value of a note lies between two Untempered or just values. In the case of 
divisions of the ditonic comma, the two Untempered values are Pythagorean values. 
For example, 这 C is taken as the point of departure in equal temperament, the G in 
equal temperament has the Pythagorean value lowered by ya of a ditonic comma. A 
ditonic comma lower than Pythagorean Gis Pythagorean Abb,and although it will take 
Some time,its String length is notdi 鱼 cultto compute. Having established both values 
(G and Abp), the difference can be divided by 12 and eleven“pitches”between G and 
Abb can be inserted, each at 1/12 comma distance (accepting approximation by arith- 
metic division). In this wayy the String-length values of tempered tones are not only 
Veryeasyto calculate,they can with equal ease be plotted on a monochord: justputthe 
two untempered values first,then divide the space between them in twelve equal parts. 

It must be admitted that Werckmeister himself did not apply this method in any 
consistentway. Onhis monochord,he createdanumberofpairs ofnotesatthe distance 
ofa comma, but the comma in question often was the syntonic comma (or sometimes 
ofa diaschisma only),and this led to aslight deviation from the theoretical model since 
it is the ditonic comma that has to be divided. The difference between the commas is 
slight-theyformapproximatelya ratio ofll:12-Sothatin practical Situations it may 
be neglected. Certainly when a monochord with a string of at most go cm is marked， 
the difference between the syntonic and the ditonic commas cannot be realized. 
Werckmeisteryxs monochord (reproduced as Plate 7.4) contains Six tuning Systems: a 


35 While mostkeys are ofacceptable quality in such unequal keyboard temperaments, certain ofthem 
would project unique tonal qualities based upon the particular tuning used. These qualities might have 
Suggested to theorists ofthe time certain affective characteristics to each key that were then generalized 
in the tables of key characteristics one finds in Some eighteenth-century theory treatises (Mattheson， 
Rameau，Rousseau, etc.). Far 人 fom being considered a defect, then, the various differences in sound 
quality between keys resulting ffom unequal temperament could be considered resources of tonal color 
and expression that might be exploited by composers. See Rita Steblin,4 istomy oFKey CHayacte7istics. 
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Plate 7.4 Andreas Werckmeisters monochord, in theengraving belonging to his Mzsicaliscpe 727t 加 exatoy (1691) 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


218 RUDOLEF RASCH 


Table7.6 UjiegUUulteNibpeaMENt 0CCO12G 如 NeidpaitG72 有 ) 田 .T6-18 


First temperament Second temperament Third temperament 
“foravillage>” “for a town> “for a city>” 

Note Lengths Cents Lengths Cents Lengths Cents 

C 2;000.00 O 2;000.00 O 2;000.00 O 

CC 1;894.15 94.139 1;892.01 96.096 1;892.01 96.096 
D 1;785.82 196.096 1;785.82 196.096 1J785.82 196.096 
了 D# 1685.59 296.096 1;683.68 298.058 1;683.68 298.058 
卫 1)594.58 392.188 1592.78 394.144 1592.78 394.144 
了 1900.00 498.045 1J498.30 500.008 1J900.00 498.045 
了 1,420.61 592.931 1J417.40 596.104 1,417.40 596.1o4 
G 1;336.34 698.o55 1J336.34 698.o55 1;336.34 698.055 
G# 1J202.76 796.103 1J202.76 796.103 1;202.76 7906.103 
人 A 1)193.23 894.153 1)193.23 894.153 1;193.23 894.153 
B 1,125.00 996.090 1,122.45 1J000.019 1;123.72 998.o61 
开 1;064.25 1J092.195 1061.85 1J096.104 1J061.85 1J096.104 
C 1000.00 1;200 1000.00 1;200 1000.00 1;200 


multi-tone just intonation (to generate the tones at comma distances)，meantone 
tuning,threeunequal temperaments ofthe concentric type (his nos. III,IV,V) and one 
Simply defined by string-length numbers without explanation. 

Jopann Georg Neidhardt (1685-1739) applied Werckmeisters method in order to 
plot equal temperament on the monochord in his Beste 0t4 Leicpteste 7211beyatoy de5 
Motocpoxdi (1706). Since he copied Werckmeister”s standard commas (instead of 
observing the difference between the two commas),his resultis an approximation only 
(one beyond those discrepancies inherent in the method ofarithmetic division). In his 
Sectio ctON15 AUaONCE (1724) Neidhardt repaired this shortcoming by using pairs of 
Pythagorean tones as a basis to divide the ditonic comma. He applied his method to 
four temperaments, which are ordered from unequal to equal. It is interesting to note 
that he considered the first temperament, the most unequal of all, fit for a village, the 
Second one,less unequal,foratownthethird one,onlyslightly unequal,foracity,and 
the fourth and last one, equal temperament, for the court (See Tables 7.6 and 7.7). 
Although unequal temperaments were still widely Prescribed，equal temperament 
little by little was becoming first in prestige among all temperaments. 


Conclusion: Marpurg 


The many works on tuning and temperament by Friedrich Wilhelm Marpurg 
(1718-95) represent, in a wayy the culmination of the historical theory of tuning and 
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Table7.7 EUa&lte1tbeyaMleNt 胡 0CCO7207 如 NeidjpaitGI72 和 及 ) 力 7T9 


Arithmetic division of the Geometric division ofthe 
ditonic comma ditonic comma 

Note Lengths Cents Lengths Cents 
C 2;000.00 O 2;000.00 O 
C# 1887.79 99.902 1;887.74 100.008 
D 1781.82 199.978 1781.79 200.007 
D# 1;681.82 299.972 1,681.78 30o.013 
卫 1587.43 399.968 1)587.39 400.012 
上 1,498.31 499.997 1,498.30 500.008 
了 # 1;414.24 599.968 1,414.20 6oo.o017 
G 1;334.84 7oo.000 1;334.83 7oo.013 
GH# 1)2579.94 799.974 1”2359.91 8oo.ol15 
和 A 1;189.22 899.981 1)189.20 900.010 
了 B 1;122.47 999.988 1)122.45 1000.019 
于 1059.48 1;099.972 1J059.45 1;100.021 
C 1;000.00 1;200 1000.00 1;200 


Note:Although the figures produced by the geometric division of the 
ditonic comma come closer to true equal temperament than those found 
with an arithmetic division, they are Systematically one digit too low， 
probably owing to rounding errors. 


temperament.36 In his works, a great diversity of methodological approaches can be 
encountered, which are applied to a great number of different tuning and tempera- 
ment Systems. His three major works on the subject were the 4N1J679S91W0tde dey 态 eo- 
Jetscpe1 WMS 这 (1757)，the TE7SUCR NOey die MSIELScpeN 7T2NMtbpeUat7 (1776) and Nexe 
Metlode QUle1ley 4yte yoU 7T2Nbejat1el 02M Cavieye QU gegUe11Ste NtzUtjeilez (1790). 
Despite the great variety of unequal temperaments described，Marpurg basically 
adhered to equal temperament. It is rather as 让 he described the unequal tempera- 
ments only to show his knowledge of the subject and thereby to strengthen his case 
in 包 vor of equal temperament. His position drew him into a polemic with Johann 
Philipp Kirnberger (1721-83)， the only late eighteenth-century author who pub- 
lished an unequal temperament in an authoritative book on music theory: DiIe Kz0lSt 
des Jeije1l Satzes i de1 MI 六 (1771). This temperament (today mostly Known as 
Kirnberger IT) therefore became the prototype of unequal temperament at that time. 
It is a concentric tuning in Which the tempering of a syntonic comma is divided over 
only two fifths (D-A,A-E); the ffth F#-C# is tempered by a schisma to make the tem- 
pering of the circle of ffths complete. It seems a rather impractical tuning and one 


36 Frosztega“Friedrich Wilhelm Marpurg.” 
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wonders whether it really had ever been put into practice. Nevertheless, from 1773 
up to 18o9, about a dozen authors - among them Sorge (1773), Marpurg (1776) and 
Daniel Gottlob Tirk (18o8) - brought a variety of arguments to the fore, either in 
人 包 vor of Kirnbergers unequal temperament or against it. The controversy Was Dever 
really settled, but rather 人 aded away into insignificance. By the end of the eighteenth 
century, most unequal temperaments had precipitously declined in popularity (with 
Some notable exceptions，especially in Britain) and equal temperament reigned 
SUpIeme.37 


37 It should be noted, however, that some church organists continued to tune their instruments well 
into the nineteenth century in various forms of meantone temperament. For evidence concerning the 
persistence of meantone tuning in England during the nineteenth century， See Alexander J. Ellis”s 
appendix to his translation of Helmholtz, O7t 怒 e Se1satioxs of 7D11e, p. 549. In addition,a number ofsci- 
entists interested in questions of music theory strongly advocated just tuning, among them Hermann 
von Helmholtz and Arthur von Oettingen. 
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This chapteraims to highlightthe infuential role that harmonics played in the“scien- 
tific revolution”wWhich historians of science see taking place in Western thinking 
between the sixteenth and early eighteenth centuries.: Between the publication of 
Nicolaus Copernicus?s Deyeyolutiozibxsin 19543 and Isaac Newton2?s P1ztc2i07N0t 怒 e10 记 
iu in 1687, a profound transformation took place in understanding about the laws 
governing the universe and man?s place within it. Why harmonics should have been 
relevant to this process may require Some explanation, especially since music itself is 
now classified among the arts rather than the sciences,and harmonics is no longer rec- 
Oognised as a viable scientific discipline. 

In its narrowest sense,harmonics has been understood since the Greeks as the study 
of the mathematical relations (pa7Miolia) underlying the Structure of audible mnusic. 
This branch of mathematics was also known as“canonics>”a term recalling Euclid?s 
Sectio cU1ON1s (fourth to third centuryBCcE),in which the propositions ofharmonics are 
demonstrated as mathematical theorems. Greek harmonic writings which focused on 
musical organization and Structure characteristically fell into one of two categories， 
following respectively the“Pythagorean”and the“Aristoxenian”schools ofthought.3 
There was a traditional component of physical explanations for these mathematical 
relationships (e.g., the weights of Pythagorass hammers), but this was only put on a 
Sound experimental footing in the seventeenth century, by which time the field had 
been redefined as acoustics.4 

Beyond this realm of practical harmonics, however, was an altogether broader con- 
ception of harmonics that had its roots in Pythagorean and neo-Platonic philosophy. 
As will be explained below in the context of Boethius”s Paa1MieNtzl of MUWSIC (Sixth 


1 Henry, Scielttjic Revoltioz, pp. 1-7; Cohen, QULQNEHOTNI Msic, PP. 7-10. 

2 For a discussion of how the terms “art” and“science”have changed their meanings over time, See 
Gouk, Msic, Sciejlce QQ NatUL MIiC, pp. 9-10, 24-27. 

3 Barker, GTeeR MUSICQL TIGIS pp.3-8; Gozza, Ne 如 SoxWtd,pp.1-9.Athird tradition ofGreek 
music theory standing Somewhat between the Phythagorean and Aristoxenian Schools called“har- 
monicist” can also be identified. See Chapter 4, pp. 117-20. 

4 Acoustics,the science ofsound, firsttook shape as a recognizably independent branch ofnatural phi- 
losophy in the seventeenth century For an account of this development, see Chapter 9, pp. 246 储 

5 For further details see Gozza?s introduction to Nbey 如 SoWU1d; Kassler,“Mnusicas a Model in Early 
Science”; also Isherwood, Msic zt he SeVice or the Ki9， PP. 4-16. 
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Century CE),this speculative tradition assumed thataudible musicis atangible expres- 
Sion ofthe underlying principles which govern the harmonious relations between the 
elements ofall significant Structures in the cosmos. An important early source for this 
tradition Was Ptolemy?s 刀 47MON1CS (Second century CE). This work demonstrates that 
the structures found in music have their analogues in the soul and in the heavens, and 
therefore astrology and music are intimately related.4 


The scientific revolution and occult philosophy 


With this broad conception ofharmonics in mind, we can begin to see why it should 
have played a significant role in the scientific revolution, a period in which leading 
mathematicians, natural philosophers and medical theorists advanced their knowl- 
edge and control of the natural world, most notably through the mathematization 
of physics. Today the manipulation of natural objects and processes and the applica- 
tion of mathematics to the physical world are Seen as hallmarks of the Scientific 
method, but before the seventeenth century they were Seen as part of natural magic.7 
From around 16oo, however, the occult phenomenon of sympathy (i.e. resonance 
between bodies at a distance), which played a central role in the theory of magical 
Operations, became an integral part of the new experimental philosophy.8 The scien- 
tific revolution marks the period when the most Powerful aspects of this occult tra- 
dition were absorbed into mainstream natural philosophy，above all in the 
exXperimental physics of Isaac Newton and his contemporaries in the Royal Society.? 
Within this newly defined field, mnusical sympathy especially came to serve as a 
model for other hidden forces in nature, most notably gravity and magnetism. Yet 
even as Enlightenment philosophers supposedly banished all traces of the occult 
人 fom the natural world, sympathy also remained a defining attribute of the magical 
tradition，one which has continued to fourish in a variety of forms down to the 
twentieth century.19 


6 Foratranslation and commentary See Barker, G7eeR MMSiCQL TIGIS 7 pp. 270-391. 

7 Natural magic can be defined as the art of bringing about amazing effects by harnessing occult but 
natural, of Spiritual forces (as opposed to demonic magic which relies on the intervention of demons， 
ie.,intelligentbut immaterial beings). For a general discussion See Henry, Scie1t 帮 Hic RevoUktioz, Chapter 
3,“Magic and the origins of modern science.” 

8 Apart from its general meaning of "hidden the term “occult” in this period was also used in a Spe- 
cific technical sense. In Aristotelian natural philosophy“occult”qualities included anything which 
couldnotbeexplained in elemental terms,and was therefore excluded from physics. See Henry Sciexzti7c 
有 Revolztioz3 also GOUK,MzsSic, Scieltce 0Nd Nat1ULAMUIiC esp. pp. 11-14. 

9 Gouk, AMzsic, Sciellce QQ NatUQLMa9gic, Chapters 5-7.“Natural philosophy”was the term mostoften 
used before the nineteenth century to denote Systematic understandings of the natural world, a usage 
closely corresponding to popular understandings of "science” today. 

10 For further details of the occult tradition and its relationship with music theory after the seven- 
teenth century see Godwin, Fa7toNtes ofFeayeN OU0 BEQ1 友 ;WMSIC 0Nd 太 e Occx 比 
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Harmonics: the classical background 


The impact that the rediscovery of ancient harmonic texts from Aristoxenus to 
Ptolemy had on Renaissance musical thought is familiar to musicologists，chiefy 
through the work ofD.P. Walker and Claude Palisca.ll Several chapters in the present 
Volume also describe the key ancient and medieval sources on harmonic doctrine, of 
which the most important by far was Boethiuss Potda1teNtals of Msic (See, especially， 
Chapter g,pp. 141-47).The wider intellectual significance ofthis work beyond purely 
musical considerations deserves emphasis here. The PotaajMteNtaA or Msic became 
established as the university set text for music as early as the twelfth century, and 
remained part of the liberal arts curriculum into the eighteenth century and beyond， 
notably in the universities of Oxford and Cambridge. 世 

If Boethius”s text was of little relevance to most practicing musicians by the Six- 
teenth century, his Pythagorean conception of music remained ofvital interest to Uni- 
versity Scholars，mathematicians，and philosophers. Within this conceptual 
framework, music was classified as one of the seven liberal arts, which were regarded 
as eSSential grounding for training in the higher faculties of philosophy and theology. 
It was Boethius himselfwho first coined the term 9Uad7izz1t to designate the mathe- 
matical disciplines of arithmetic，geometry, astronomy, and mnusic (by analogy the 
tivzWM denoted the verbal disciplines of grammar, rhetoric, and logic). 

Within this Boethian view of music，performance was regarded as ancillary to 
acquiring Speculative knowledge about the world，which is achieved Primarily 
through an Understanding of harmony. This emphasis is enshrined in Boethius”s 
人 famous tripartate classification ofmusic,which in ascending order ofimportance com- 
prises singing and instrumental performance (UNS1CU 2zstU0tENt0LS)， the harmony of 
the body and soul (NUsSica jztU0N0), and the harmony ofthe universe (UNSiCQ ML0NO). 
Mnusicians are correspondingly classified into three distinct groups: the most lowly 
perform on instruments, the middle category compose Songs, while members of the 
third group are“true musicians””namely philosophers with a capacity for judging 
instrumental performance and Songs.13 

Underpinning this hierarchical division is the fundamental beliefthat cosmic music 
embodies“true” music- or rather harmony - while instrumental music merely offers 
an imperfectapproximation ofthese divine and unchanging proportions. By the early 
Seventeenth century however, this hierarchy had become completely destabilized. 
Philosophers, not just practicing musicians, disagreed about the true harmonic laws 
governing the universe as well as the natural foundations of musical practice. As a 


11 See Walker, Sbi7ttt0l 010 DEMONC MaGIC Stadies 1 MUSICQLSCielCei and Msic SN11it QQ DONGIUQ9e; also 
Palisca, “Scientifc Empiricism>; and 已 z7NU0NNSNL 200 TtZU0N ReN01SSCCE MUSICQL THOUG 扩 

12， Carpenter, Msic 1 Medieyal ad ReaiSSG1Ce UVe7Sies, pp. 153-210. 

13 Boethius, PotaajleNtak orMzsic, pp. 5o-1; Gozza, Ntbert 如 So11d, ppP. 17-19. Seealso Chapter 5,p. 
146. 
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Imeans ofresolving theseissues,scholars typicallyappealed to ancientand Arab author- 
ities which appeared to offernewand exciting alternatives to the static Boethian model 
of cosmic harmony. Works which had been unknown to medieval scholars and were 
now becoming more available fndamentally transformed the way natural philoso- 
phers thoughtaboutthe structure oftheheavens,as well as man?sability to control the 
hidden forces operating throughout nature. Many of these texts were not just about 
harmonics,but were also recognized as part ofan ancient magical tradition embracing 
alchemy, astrology, and other occult arts. This dangerous and even forbidden kind of 
knowledge was thought to have come out of post-diluvian Egypt, and was accessible 
to only a few chosen initiates.14 

A central fgure in the transmission and interpretation of this esoteric wisdom was 
Marsilio Ficino (1433-99),，one of the leading members of the Florentine Platonic 
Academy. Commissioned by his patron Cosimo de Medici, Ficino first translated the 
Co1mbUs 万 eteticWM (pub. 1463),a body oftexts thoughtto beby Hermes Trismegistus， 
anancient Egyptian magus whose learning predated that of Moses and also the Greeks 
(in factthe material dates from the second century CE). Ficino then wenton to produce 
acomplete edition of Platoxs works,including the 7zjMaeWs and Rebxpblic (1484),as well 
as Plotinus”S Eteads (1492),the classictextofneo-Platonic philosophy. In 1489 Ficino 
published his own De wita co7bajaNaa OoT TH1ee Books o1 Tip.Theworknotonly gavea 
Systematic explanation ofastrological infuences on theearth,butalso became the /ocxs 
CllsSsicls for Sixteenth- and seventeenth-century discussions of music”s effects.55 The 
linkage between musical modes, bodily temperaments, and planetary harmonies had 
alreadybeen suggested bythe musictheorist Bartolomeo Ramis de Pareia in his Mzxsica 
加 actca(1482),butitwas chiefythrough Ficinoys workthatitbecame widelyknown.16 

During the course ofthe sixteenth century Ficinoys editions of Plato and his follow- 
ers became increasinglyaccessible,and histheory ofmusicand sbz1jitols was popularized 
through Heinrich CorneliusAgrippa?s DeoccxltzzjjpilosjjpiaorOccxtitPhzlosob 凡 (1533),a 
highly infuential handbook on astrological medicine. In the middle of Book II, which 
deals with the mathematical arts and their use in magical operations,Agrippa explains 
how mnusicaffects the passions ofthe mind via the"“aerious Spirit ofthe hearer,which is 
the bond ofsoul and body”and in successive chapters discusses the composition and 
harmony ofthebodyand soul.7 Drawing on the same neo-Platonic sources asAgrippa 
(but without direct reference to him), Gioseffo Zarlino similarly refected on the link 


14 Walker, dcieNlt Tjpeology, pp. 1-21; Godwin,4tjpa1tasizs Kiycpe, ppP. 15-24; Gouk, MUWSic, Scieltce 0N4 
Natal Ma9gic, PP. 102-03. 

15 Voss,“Marsilio Ficino>”; Walker, Sbi7ittal td DEMONiC MaGic, pp. 36-44;,75-84; ISherwood, MUWSIC 态 
太 e Se1Vice oftje Ki9 ,pp.16-323Tomlinson,WMzsiczRetaissatCe Magic pp. 84-89,1o1-453Gouk,Mzsic 
Sciellce QUd NOQLMU9iC pp. 5-7, 7o; Boccadoro,“Marsilio Ficino.?” 

16 Tomlinson，Mzsic zt Reai1SS4NCe Magic, pp. 78-84. Plate 6.2, p. 183 Shows one illustration of the 
Renaissance Correspondence between musical modes and planetary harmonies. 

17 Agrippa,OccxltiPhiiosobpl,BookII,Chapters24-28,quotation ffom English 1651 translation p.259. 
For his sources see Tomjlinson, RMzStc z1 Re1Q1SS0NCe MIIC, PP. 45-52. 
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between musical modesand bodily temperaments in the firstbook ofhis 7S 帮 o 帮 oz21 07- 
MONiChe (1558). Given the strong a 伍 nity between music and the emotions, Zarlino 
claimed thatphysiciansaswellas musicians oughttounderstand thefundamental prin- 
ciplesofharmonyin ordertoinvestigateproperlymnusic*seffectsonthebodyand soul.3 

Doctors do not Seem to have taken this suggestion at all seriously until the eight- 
eenth century, when a few medical men began to try to analyze the effects of music on 
the body.19 In the sixteenth century it was composers and musicians who were most 
interested in exploring the relationship between the humors and the modes, between 
the human Spirit and musical air, with a View to arousing particular effects in their 
audiences. In thelastquarter ofthe century, however,a coherent system of'“%'occult phi- 
losophy”began to be articulated in European courtly circles in which musical 
harmony fgured prominently. A major reason for this prominence was thata number 
of high-ranking patrons such as the Landgrave Moritz of Hesse were Skilled amateur 
musicians as well as Supporters ofthe occult arts.2o Based on the harmonies operating 
atalllevels ofexistence,the occult philosophy provided a theoretical underpinning for 
awWide range ofexperimental activities thatnot onlyembraced the production ofspec- 
tacular mechanical，chemical, and physical effects by engineers and alchemists,，for 
example, but also included the manipulation of human emotions. Ficino?s doctrine 
was particularly associated with the masques and festivities which were commissioned 
for dynastic weddings and other royal occasions (e.g., the Florentine ?te71iedi staged 
at the wedding of Grand Duke Ferdinando de Medici and Christine of Lorraine ip 
1589). These productions deployed complex machinery for in the creation of visual 
and aural effects that astonished and moved their audiences even while af 全 rming 
princely power. Such courtly experiments gave concrete expression to the Platonic 
beliefthatmusicisan embodiment ofcosmicas well as social relations,a means oftem- 
pering passions and restoring order,butalso asource ofdisruption, disease,and disor- 
der 坟 not properly controlled .2 

The value that philosophers were Still placing on universal harmony in the early 
Seventeenth century is indicated by the publication of four geographically dispersed 
treatises on the subjectoverthis period: Robert Fludd?s CUtzzxsgUe coSNTMQ1O71S SCiLiCet et 
MO11S MEtCbjOSIC0，1OSICQ QUE tecpjlica Nisto7ia OF istomy of 切 e MacyocosML 0NQ 
Microcos1 (1617-21); Johannes Kepler?s 五 a7tONiCes MU0U01 1001 IUDIU2E (1619)， Marin 


18 Zarlino,Ze istitttozi pa7MONCpe,PartI,Chapters2,4,7; Seealso Carapetyan,“Musicand Medicine>; 
Palisca,“Moving theAffections through Music,” esp. pp. 295-96. 

19 Prominent examples include Richard Browne, Medictta MUWSica: 0 0 MecHaNNCQL ESS0y 01 态 e E12c oO 
SI119，MWSiC， 0N0 DUNCUG (London, 1729) and Louis Roger?s 72NtQNLEN 2 Wi SONT et MUNS1CES 2 CO0105 
ON0NMNML (Avignon, 1758); See Carapetyan,“Music and Medicine>”and Gouk,“Music, Melancholy and 
Medical Spirits.” 

20 Moran, 41CUeMiCaL TDNQ op tie GeN0N Col) 岂 PP. 11-24,， 107-11; Gouk, MsSic, Sciece ONQ Nat1UL 
Magic, pp. 12-13,263-64. 

21 Yates, Petcp4cadeNties,pp.77-94; Isherwood,WMzxstc 太 友 eSemice oftpe KG9,pp.55-67; Gouk, Mic 
SciellCe ONd Na MUIiC PP. 31-33. 
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Mersenne?s 五 Za17M1O1Nie 2017e1Selle (1636-37),and Athanasius Kircher?s WMSWUGiQ 2017ye7- 
sl (165o).Itissignificantthatallthesemenhad receivedauniversitytraining in theol- 
ogy, although on different sides of the Protestant-Catholic divide. Also, it was the 
possession of higher academic degrees in philosophy and theology, rather than any 
practical training in performance,thatqualified them to writeauthoritatively on music 
theory. The occupational identities of these men also deserves emphasis: Kepler had 
originally intended to becomeaLutheran pastor,butended up as imperial mathemati- 
cian and courtastrologer. Fluddtooka degreein divinityatChristChurch,Oxford,but 
eventually became a successful Paracelsian physician in London. Both ofthe Catholics 
were priests in holy orders: Mersenne wasa Minim friar, while Kircher was a Jesuit.22 

Although sharingabeliefin theharmonic structure ofGod?s creation,these individ- 
uals held rather different views on the true relationship between cosmic, human, and 
instrumental music. Not all their disagreements can be ascribed to a simple doctrinal 
divide, however. In Several crucial respects Fludd and Kircher (likewise Kepler and 
Mersenne) appear to have had more in common with each other than their religious 
commitments might suggest. Thus, for example, Fludd”s encyclopedic history of the 
Imacrocosm and microcosm (which used Boethius?s tripartite division of music as its 
organizing principle) was roundly condemned by both Kepler and Mersenne. Their 
grounds for rejecting Fludds musical schema (i.e.,thatithad no foundation in empir- 
ical data) seem to have been vindicated by later natural philosophers, whose demand 
for empirically demonstrable laws have become the cornerstone of modern Science. 
Similar objections were later raised against Kircher?s WMSWU1Ii4，which like Fludd?s 
work is conceptualized in terms ofneo-Platonic and occult doctrines ofsympathy and 
the macrocosm-microcosm correspondence.23 

Since the rejection of magic is supposedly one of the defining features of the scien- 
tific revolution, it is perhaps not SuUrprising to find that occult harmonies are less fre- 
quently alluded to in the latter part of the century Thus while Kepler framed his 
astronomy in terms ofuniversal harmonies, Newton took mathematical physics as his 
Ultimate frame of reference. This shift in thinking appears to correspond with wider 
cultural trends in the period.Asiswell known through the writings ofShakespeareand 
Milton, for example, the affective powers of music and its links to the heavens were 
exceptionally prominent tropes in early seventeenth-century poetic and literary dis- 
coOUrse. But according to some Scholars, at least, by the end of the century the notion 
of heavenly harmonies was no longer popular, having largely given way to acoustical 
Studies based on the joint development of classical physics and mathematical analysis， 


22 Apart 人 fom relevant entries in NO2，consult the following works for 名 rther information: 
Stephenson, 互 a71NOD) of 太 e 有 eayels (KeplenD; Godwin,Ropbert Fadd; Dear Me1Sel0te; Godwin ,4t 妇 al0S125 
Kaycjpe7. 

23 For these debates, see articles in Vickers, ed.,，Occxlt 0Nd ScieNtHc Melttzlities, especially Westman， 
“Nature, Art, and Psyche”; see also Godwin, BamioNltes of Deaye OUd Ba1 矿 , pp. 143-52，171-76; and 
Gouk, Mzsic, Sciellce QU NataL Ma9ic Chapter 3. 
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and the harmonies ofthe heavens had fallen silent.24 Enlightenment 加 piiosobpjpes them- 
Selves certainly claimed to have removed the need for occult principles in nature.25 

Closer examination suggests a more complex picture, in which neo-Platonic and 
OCccult ideas Were not So much rejected as simply taken over by mathematicians and 
natural philosophers - indeed, it is clear that Newton Saw himself as a latter-day 
Pythagorean.26 To show this continuity in thinking, but also to identify what was 
different about the new experimental philosophy, the next Section Summarizes the 
key features of neo-Platonic doctrine as portrayed by Fludd in two of his best-known 
visualizations of cosmic and human harmonies. The remainder of the chapter looks 
at how these features were reworked and transformed in the seventeenth and early 
eighteenth centuries. We will see how astronomers such as Kepler and Newton incor- 
porated musical models into their mathematical physics, while“Human harmonies>” 
focuses on hovw physicians such as Thomas Willis and William Cheyne used musical 
models to conceptualize the hidden workings of the body. In each case we will see 
that the properties of musical instruments, most notably those of vibrating strings 
(especially resonance)，were crucial to the development of new forms of scientific 
explanation. 


Robert Fludd: visualizing hidden harmonies 


Taken 人 om thefirstbook of Fludd?s 豆 zsto 和 ,which considers USica Mt4UN0 Plate 8.1 
portrays God”s divine monochord and encapsulates the neo-Platonic assumption that 
the universe is constructed according to mathematical harmonies which can be 
exXpressed in musical ratios.27 The box represents mind, the formal principle, the string 
Tepresents body, the material Principle, its life being set in motion by the divine tuner， 
thee 伍 cient principle.The picture also offers a realization ofthe Story told by Plato and 
his followers about Pythagoras?s discovery ofthese cosmic harmonies and his invention 
of the musical canon or monochord. This instrument could demonstrate the arithme- 
tic ratios governing musical consonance,the Structure ofthe heavens,as wellas the soul 
of man. These legends were notably recounted in Franchino Gaffurio?s THpeo7ica NUNSiCe 
(1492),which together with Francesco Giorgis De pa7MoNlia71U0tdi(1525)andAgrippa?s 
Deocctltabpiiosjjia (1533) served as Fludds main source of musical doctrine.28 
Fludd;s picture shows a finite, geocentric, and static cosmos divided into a series of 


24 See,e.g., Hollander,， Ujztzttg orthe 9 所 ,esp. PP. 381-9o. 

25 On definitions of Enlightenment thought, see Christensen, RaNMEQU CN MUWSICQL THOUGH PP. 1-20. 
26 Gouk, Mzsic, Scielce OUd NatUL Magic, Chapter 7,esp. pp.254-57. 

27 Forfurtherexamples ofFludds monochord diagrams,with explanations,see Godwin,RopertFixadd， 
pp. 42-53. Itis interesting to compare Plate 8.1 with Plate 1.2, p. 36, a related depiction of cosmic px 六 
J1ONIO. 

28 Inaddition to ibid, see also Amman,“Music Theory and Philosophy of Robert Fludd.” 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


230 PENELOPE GOUK 


Plate 8.1 The“Divine monochord 盖 位 om Robert Fludd, DizsgxUe co5M1 . .Jisto7ix 
(1617),p. 90 
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realms emanating from a transcendent One.Three levels ofexistence (empyrean, ethe- 
real, elemental) are Set out along a monochord which shows the musical scale with its 
proportions in Pythagorean intonation. The ethereal realm of the zodiac between the 
moon and the fixed stars is bounded by the octave D-d, and each of the planets is 
assigned a tone: moon D, Mercury E, Venus F, sun G, Mars a, Jupiter b, Saturn c (in 
other words the tones get higher further away 位 om the earth). Critics Such as Kepler 
and Mersenne were quick to point out the errors in this picture even ifit were judged 
on its own termas (e.g.,theFshould besharp forthe tones and semitones to be correct). 
More seriously, they disparaged Fludd*s apparent indifference to both astronomical 
and musical experience (Compare Keplers treatment of the same concepts belov). 

Such details aside, this neo-Platonic image ofthe universe as a Stringed instrument 
Proved a potent one for early modern natural philosophers, even though their under- 
Standing ofits harmony was different from that oftheancients. In particular,the claim 
thatall parts oftheuniverseare sympathetically interrelated,and thatan action carried 
ouUt in one part (e.g., on earth) can have an effect in another (e.g., in the heavens), Was 
eSpecially easy to grasp in musical terms. The concept ofsympathy, or “action ata dis- 
tance”could be demonstrated by anyone who had a couple of lutes at their disposal: a 
String plucked on one instrument could set in vibration a String tuned to the same 
pitch on a neighboring instrument. Although this experiment originated in the 
Context of natural magic, by the end of the seventeenth century it had become incor- 
porated into the new experimental philosophy as a means of picturing other kinds of 
hidden but natural vibrations.29 

Ifthe correspondence between microcosm and macrocosm is assumed, the human 
body, like the cosmic body, can also be conceived of as a musical instrument whose 
Sounds are produced by the action of the musician (i.e., the mind, soul, or God). For 
example,the mysterious link between mind,brain,and nerves can be pictured in terms 
of sympathetic resonance between Strings Or other vibrating musical bodies (e.g.， 
bells).3" This musical conception of the body was a commonplace for university-edu- 
cated physicians like Fludd because the basic principle, although not worked out in 
detail, was found in the writings of Galen (second century CE). Newly translated and 
edited by medical humanists in the early sixteenth century, these texts remained an 
essential part ofthe university curriculum for the next three hundred years. 

Within the Galenicsystem,health can beconstruedasabalance orharmonyofoppo- 
Sites within the body, maintained through toxzog orsympathy. Atthesametimetherela- 
tionship between different parts of the body can be understood in terms of how 
particular instruments are played.Apart 位 om stringed instruments, the other kind of 
instruments most commonly invoked to explain bodily functions (e.g., respiration) 
was wind instruments. As we Shall see in the section on“Human harmonies> far 们 om 


29 GouK, Mzxsic, Scieltce QUd NatQLAMUIiC, PP. 214-23. 
30 Ibid., pp. 216-19,221; Kassler, Joe7 Msic, pp. 16-48,，139-59. 
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Plate 8.2 “Man the microcosm 沁 人 om Robert Fludd, DVtrzxsgUe co8101 . . .Nisto7ia 工 
(1619), p.274 


losing their potency, these kinds of instrumental models became increasingly impor- 
tant in the course of the seventeenth century as the ljaws of musical vibration became 
amenable to mathematical analysis. 

In the neo-Platonic universe, Sympathy - that is, the interaction and affhinity of 
different parts of the cosmos - is maintained by to70s, or tension, a dynamic property 
of the sbzitols, Or World soul, which is represented in Plate 8.2 by Fludd as a musical 
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String. Sb211tls， OF 思 1eWM0 Was thought to be an extremely fine and active SUbstance 
which mediates between God and His creation. It acted as the Principal medium for 
planetary influences on the earth,and also intermingled with earthly matter, bringing 
about changes in its formji hence it was the medium ofalchemical operations. bittols 
was also important for those seeking to understand the hidden (i.e., occulb workings 
of the human body, and the harmonious relations between its parts. This vital sub- 
Stance was thought to be analogous to, but not necessarily identical with, the medical 
Spirits that link the immaterial soul to the body.3: 


Johannes Kepler: planetary musicand polyphonic Practice 


Atfirst glance,the difference between Fludd?s occultvision ofcosmicharmonyand the 
planetary laws discovered byKeplerand Newton seems overwhelming. YetKeplerand 
Newton also devoted theirlives to uncovering thehidden harmonies ofthe macrocosm 
and microcosm.Kepler"s prominence in thehistory ofastronomy arises from his three 
planetary laws.32 These laws were based on his revolutionary hypothesis thatthereisa 
force emanating from the sun governing the motion ofthe planets, which he assumed 
was inversely Proportional to distance.They representtheculmination ofKepler>s life- 
long search for the ljaws ofharmony governing nature, a Search which was profoundly 
Shaped byhis belief that musical experience,especially polyphonic Practice, validated 
his discovery of planetary harmonies. 

In Book V of 有 atotices Mt Kepler offers the fullest account of the musical har- 
monies thatareembodied in theangular motion ofthe planets as seen from the sun. In 
these apparent motions are found the System of the notes of the musical Scale, as well 
as the major and minor modes. Although the concept of planetary music was ancient， 
Kepler”s cosmic harmonies differed from earlier examples in Several fundamental 
TeSpects. First, the harmonies are real but soundless; second, they are perceived from 
thesun rather than theearth; third,theyare polyphonic,i.e.,harmonies in the modern 
Sense ofthe word; and fourth,they follow the proportions ofjust intonation,which in 
Kepler?s time was a System known as Ptolemy?”s syntonic diatonic.33 

In his WO0jsteyizt Cos5MQ9G1CzjpicM (1596) Kepler first attempted to link the Six 


31 Walker,“Medical Spirits in Philosophy and Theology?”; Isherwood, Mzsic 态 友 e Se7Vice or te KOI， 
pp. 19-23; Gouk,“Mnusic, Melancholy and Medical Spirits.?” 

32 Kepler?s firstlaw states that planets move in elliptical paths, with the sun at one focus ofthe ellipse. 
The second law states during a given time aline 们 om the sun to any planetsweeps outan equal area any- 
Where along its path. The third law (known as the harmonic lav) is that the ratio between the periodic 
times for any of planets is the 3/. power of the ratio of their mean distances. The first two laws were 
exXpounded in the Ebpito7e 4styro1oNi0e CobpemliCae (1618-21), while the third appears for the first time in 
五 CONiCEeS MU LO (1619). For further details, see Stephenson, 7Ne MUWsSic of the 瑟 eaye1s and Works 
cited in the following footnote. 

33 Walker,“Keplers Celestial Music”; Cohen，Q&attj19 Mic，pp. 13-343; Gingerich，“Kepler， 
Galilei, and the Harmony of the World”; Gozza， Ntbey 如 SoW1d， pp. 42-50,， ppP. 173-88 (this last 
Section is a translation of Chapter 2 of M. Dickreiter, Dey MzS 太 加 eoyetiRer Jopaes Keber [Bern and 
Munich, Francke Verlag, 1973], pp. 49-61). 
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Figure 8.1 Proportions ofthe Pythagorean diatonic Scale 


planets and their relative distances from the sun with the relationships between the 
five so-called Platonic solids. (According to the Principles of Euclidean geometry， 
there are only five polyhedra that have identical polygons for each face: tetrahedron， 
cube，octahedron，dodecahedron，and icosahedron.) In the course of his search， 
Kepler began to consider whether musical harmonies are also grounded in geome- 
try (rather than arithmetic as Boethius claimed), and tried unsuccessfully to show 
that all the musical ratios could be found in the same geometric calculations he had 
made for the planets. The important point about this stage of Kepler?s search is that 
这 he had recognized Pythagorean intonation as the correct theoretical basis for 
musical practice，his _ calculations would have worked. Had he been alive iD 
Copernicus”s lifetime, he almost certainly would have taken this Pythagorean path. 
UPp to the middle of the sixteenth century，the explanation given in Gaffurio?s 
7NHeoxicax MUWSiCe (1492) of how Pythagoras had discovered the arithmetic foundations 
of harmony in the numbers 1 to 4 Was Still generally accepted by elite musicians as 
the correct theoretical underpinning of their art. Within this system，consonances 
are limited to the octave (1:2),fifth (2:3) and fourth (3:4) and their octaves; all other 
intervals, including thirds and sixths, are classified as dissonances. The diatonic scale 
as Shown in Figure 8.1 consists of five whole tones (8:9) and two semitones 
(243:256). (See also Chapter 6,pp. 171-78; and Chapter 7, pp. 195-98. 

Bythetime that Kepler wrote his WOyjste7izot CosMC91QbNiCUMt in the 159os, the multi- 
textured harmonies of polyphonic music constituted a thorougphly natural part of the 
world he inhabited. Kepler could not accept a Pythagorean solution to his search for 
the relationship between musical and planetary harmony because he knewthrough his 
Own exXperience that musicians were using thirds and sixths consonantly in practice， 
even While Pythagorean theory claimed them to be dissonances. As yet, however, he 
was Unable to provide a satisfactory alternative. 

Almost twenty-five years later Kepler was at lastable to announce in the 五 ga7NONiCES 
MU01 (1619) that all the musical intervals of the scale were expressed in the elliptical 
motions of the planets as they orbited around the sun. Rather than relying on actual 
Speeds,his calculations were instead based on the minimal and maximal orbital veloc- 
ities ofeach planet as they would appear from the sun. As Plate 8.3 shows,each planet 
“sings”a range of notes depending on its rate of acceleration and deceleration. 
Although the pitches shown here are discrete, 让 the planets actually emitted sounds 
(which Kepler explains they do not because of lack of air) their continuous pitches 
would rise and 人 all like a siren. 
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Plate 8.3 ”了 Planetary Scales, ffom Johannes Kepler, 瑟 Q71NONiCes MUdi (1619), p. 207 


The ratios ofthe scale which Kepler found in the planetary orbits were those of the 
Syntonic diatonic, or in modern terms, the just intonation Scale shown in Figure 8.2. 
The proportions of this scale were already mentioned in Ptolemy?s 五 a7N1ON1CS，an 
important ancient SoUrce for Kepler”s harmonic thinking, but the theorist who suc- 
cessfully proved them to be the foundation of modern polyphonic Practice was 
Zarlino. As Kepler had now discovered from reading Ze 1Stitxttioxzi pa7MiONUiCcpe, Zarlino 
legimitated this new scale not only with the sez47i0o, the first six integers which Plato 
described as perfect numbers, but also with appeal to the judgment of the senses (See 
Chapter 7,pp. 2o1-o4 and also Plate 1o.2,p.277).Although Kepler agreed with these 
experimental fndings, he did not accept Zarlino?s arithmetic explanation for the per- 
fection ofthe musical consonances, preferring instead his own geometric theory.34 


Isaac Newton: harmonic laws and the new physics 


While Kepler construed his planetary laws in terms ofharmonics,Newton situated his 
inverse square law of universal gravitation within the broader framework of a new 
mathematical physics.35 And in contrast to Kepler，who took pleasure in music， 
Newton seems to have had little or no interest in its performance. Nevertheless, music 
theory contributed positively to Newton?s work in three crucial areas: in the develop- 
ment of his theory ofcolor (the realm of optics), in his analysis ofwave Propagation in 


34 Another important feature of Kepler”s theory was its historical dimension, informed chiefy by 
Sethus Calvisiuss De zitio etbyogyesS MUSiCes (16oo),an account ofmusical theoryand practice from the 
Flood to the present day. In BooKk III of the 互 &7MtoNices MUMN101, Kepler argues for a Progressive model of 
human achievement in both music and astronomy. He believed that the development of polyphony is 
directly comparable to the Copernican revolution in that both are based on eternal principles ofnature， 
butboth were unknown to the Greeks because they did not stay close enough to empirically established 
人 acts. These revolutions would nothave been so long in coming had the ancients been prepared to trust 
thejudgment oftheir ears, rather than turning too quickly toward numerical speculation . 

35 Newton proved that the forces acting on each planet must obey an inverse square law. For further 
details of what follows, see Chapter7 of Gouk, Mzsic, Scielce ON1Q NatGL MaILC. 
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Figure 8.2 Proportions of just intonation (Ptolemy”s syntonic diatonic) 


the Pjztczia (dynamics),and,finally,in his lav ofuniversal gravitational attraction,the 
achievement which built so effectively on Keplers work already described. 

From his earliest years as a Cambridge undergraduate, Newton studied the mathe- 
matical and physical foundations of music. From the outset he seems to have taken for 
granted what historians call the coincidence theory of consonance. This theory, first 
elaborated by Mersenne in the 五 a7Mto1Nie 0t 思 ye1Selle (1636), was based on his discovery 
of the laws governing the vibration of musical strings, namely that the length, thick- 
ness,and tension ofa string govern the frequency of its harmonic motion.36 From this 
Mersenne argued (in fact wrongly! that the pleasing effects of musical consonance 
result from the relative frequency ofthe pulses or vibrations produced by strings Strik- 
ing the ear: the more often their pulses coincide, the more harmonious the interval. 
(For further discussion of the“coincidence theory”of consonance, see Chapter 9, pp. 
247-49.) Because it Was possible to Show a direct correspondence between musical 
vibration and the perception ofconsonance,this theory played an importantrolein the 
thinking of mechanical philosophers such as Descartes and Hobbes, who sought to 
explain all physical phenomenain terms ofmatterand motion,expressed in mathemat- 
ical ljaws.37 

This mechanistic way ofthinking proved an importantinfuence on Newton>s intel- 
lectual development. He first began to Search for an adequate mechanical explanation 
for the phenomenon of colors in 1666 when he pioneered his prism experiments. 
Following Descartess example, he tried to develop a mathematical theory in which 
colors of bodies were reduced to kinematic laws of elastic collision. This theory first 
appeared in 1672, following his discovery of the composite nature of white light. At 
this stage his aim was Simply to describe the behavior of colored light in terms of 
momentum change, rather than to explain how color is actually caused or perceived. 
The number of colors in the spectrum was not yet Significant (two and five colors are 
referred to, but not seven). 

The Royal Society”s Curator of Experiments, Robert Hooke, was the first natural 
philosopher to raise objections to Newton?s corpuscular theory of colors. Hooke 
himself thought that light was not corpuscular,，but, like sound，was a pulse-like 
motion propagated through a fine ethereal medium. He believed that his theory was 


36 Mersenne?s laws can be summarized mathematically in the following expression: 
V(tension) 
length X (diameter) 


37 Cohen, Q&uAttjjz9g Msic, pp. 97-114, 161-79. 
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Figure 8.3 ”Newton>s color scale 


better than Newton?s because it fitted into his matter theory more generally, at the 
heart ofwhich was musical vibration.38 Hooke”s criticisms made a significant impres- 
Sion on Newton, who now began to develop an alternative physical model of light 
which was drawn from the alchemical sources he was Studying at this time. In his 
“Hypothesis explaining the properties of light”(1675), Newton postulates the exis- 
tence ofa universal ether or sjiitils, an extremely rarefied, active Supstance Which viv- 
ifies matter and connects the planets to the earth. As we have seen in connection with 
Fludd?s striking images,the ability to harness the power ofsbz7jitls was central to both 
alchemical and astrological operations,and was a core feature ofthe natural magic tra- 
dition.39 

In the“Hypothesis”Newton now explained all optical phenomena by the interac- 
tion between light corpuscles of varying Size or mass and an extremely fne material 
ether. Pursuing the“analogy of Nature”Newton suggested that the Sensations of 
different colors are produced in asimilar way to musical tones,thattheharmony or dis- 
Sonance between certain colors is a result ofthe proportion (or lack of it between ethe- 
real vibrations. The proportions that Newton now “discovered”in the Spectrum Were 
those of the syntonic diatonic, in the Dorian mode (i.e., equivalent to the white notes 
ofa piano from D to d). What matters aboutthis particular scale is not its musical value， 
butits symmetry,which closely corresponds to the distribution ofcolors (which he now 
numbered as seven, not five or two) Newton found in the spectrum.42 (See Figure 8.3) 

Newton was keenly aware that his two physical models oflight were contradictory 
and this was one reason whyhis Ojptic 必 s was onlyfinally published in 17o4.Theappear- 
ance ofthis work prompted alively debate over the color-sound analogyamong eigh- 
teenth-century natural philosophers, notably Rousseau, Diderot, Castel (the inventor 
ofthe ocular harpsichord),and Goethe.4: In the meantime,however, musical vibration 
went on to play an important role in the development of Newton's physics. In the 
Prizctzbid Newton was the first to offer a coherent mathematical explanation Connect- 
ing the properties of musical strings and other elastic vibrating bodies. In the section 
dealing with the mechanics offuids, Newton gives a mathematical and physical anal- 
ysSis of waves in a compressible elastic medium, ffom which he is able to derive the 


38 On Hooke's theory ofuniversal vibration and its relationship to experimental philosophy, see Gouk, 
WUWsSic, Scie1Ce QU Nat1QL MaQIIC Chapter 6. 

39 For further details, see Henry“Newton, Matter and Magic.” 

40 The solfege mutation used by Newton is discussed in Chapter 13, pp. 435-38. 

41 Christensen,RaeaNL QU MUS1CQLTHoU9At pp. 109,142-473;Godwin,AMzxsicatd 太 e Occx 比 PP. 10-17. 
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Speed of sound. What is of interest here is the physical model which enabled him to 
mathematize the problem. Newton?s method was to make an analogy between the 
motion ofa pendulum and the particles offuid. On the basis ofBoyle?s law he was able 
to assume that the length of a “segment”of fuid changes periodically, and that this 
length is inversely proportional to its elastic force. In other words,he visualized the air 
as being made up of particles which oscillate backwards and forwards like tiny pendu- 
lums or Strings, each one obeying the laws ofsimple harmonic motion. 

Newton;s calculations marked a new phase in mathematical thought. The isochro- 
nous properties ofvibrating strings and pendulums had been discovered in the course 
ofthe sixteenth and seventeenth centuries through experiments which crucially relied 
on thejudgment ofthe ear, as well as the eye, for their confirmation. Yet once the ljaws 
of simple harmonic motion were established, their empirical foundations receded in 
importance. From around 1675 these abstract mathematical relationships took on an 
independent mode of existence with an explanatory force oftheir own. While earlier 
understandings of harmonic motion had been embodied in the motion of the pendu- 
lum and vibrating string, these were now replaced, not by another physical instance， 
butbya mathematical relation. Eighteenth-century mathematicians such as Euler and 
dAlembert could take Newton?s lawsas the point ofdeparture for their investigations 
into different branches ofthe physical sciences.4 

The last musical model in Newton?s cosmology to be considered here is his radical 
interpretation of the ancient concept of the harmony of the spheres.43 While Kepler 
regarded heliocentrism as an advance on ancient geocentric astronomy, Newton Saw 
his own System of celestial mechanics as a recovery of Adamic wisdom, lost since the 
Fall ofmankind toall butafew wise men. Hefirstbegan to develop his ideas about this 
lostpristine natural philosophy duringthelate 167os,a period when hewas intensively 
Studying patristic theology, gnostic texts, and pagan mythology as Sources of histori- 
cal and allegorical truths. In 1683 Newton began writing the “Philosophical Origins 
of Gentile Philosophy>”in which hesuggested thatthe heliocentric,vacuist System Was 
known to the ancients and expressed symbolically through Vestal temple ceremonies 
and the Jewish tabernacle,abuilding which embodied the harmonic proportions ofthe 
Universe. Transmitted via the early magi, these truths became known to Pythagoras， 
who expressed them in his musical allegories,above all in the myth of the harmony of 
the spheres. Corruption set in when such symbols were misinterpreted later by gentile 
philosophers such as Eudoxus and Ptolemy. 

Asimilar accountappears in material that Newton wroteabout 1694 fora projected 
Second edition ofthe Przzczia,which was never published. Nevertheless,itis clearthat 
he regarded such ideas as essential justification forhis own cosmological system. In the 
Scholia in the section of Book III on universal gravitation，Newton asserts that 


42 See Cannonand Dostrovsky, 7Tpe Bootiot oFDyM4aNtCs; also Christensen,RaNMEAU CN MUWSICALTNOUGAt 
PPp. 15o-59,264-69. 43 Gouk, MUWsSic, Scie1ce QQ NU MaU9iC, PP.251-54. 
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Pythagoras had already known the inverse square law theory, but that this knowledge 
washidden allegorically in the story of Pythagoras?s discovery atthe blacksmith ofthe 
numerical ljaws governing musical consonance. Ironically,itwas this verylegend which 
had demonstrated to Kepler, via his reading of Vincenzo Galilei, the limitations of 
Pythagorean Science. A _ further irony is that Newton actually misrepresented the 
ancienttradition by claiming thatthe proportions ofthe planetary scale corresponded 
to the those ofhis own Spectrum scale- that is, ofthe syntonic diatonic. In taking this 
line he followed Kepler, the first mathematician to discover the proportions of this 
Scale in planetary harmony. 


万 MON 01ON1ES: new coOnceptions ofthe body and soul 


Newton?s success in〈“re”)discovering the mathematical ljaws governing the entire 
System ofthe world inspired otherstoapplythe principles ofclassical mechanics to the 
hidden forces at work in human bodies. We have already seen from Fludd?s picture of 
“man the microcosm>”hovw neo-Platonic ideas about bodily harmony were common- 
place in the early seventeenth century. Ofthese the mostimportant were thatthe body 
and Soul are constructed according to the same harmonic principles,that they arealso 
connected by a vital medium or Spirit, and that musical instruments can be Used as 
analogies for body parts and Systems. The way that these core principles of NSiC4 
Ab10NU Were Simply translated into the ljanguage of exzperimental philosophy can be 
illustrated with reference to three Seventeenth-century figures who revolutionized 
medical understandings of the body. William Harvey,， Rene Descartes, and Thomas 
Willis all used musical analogies for conceptualizing the hidden workings ofthe body 
and its relationship to the Soul. In his anatomical lectures of 1616, for example， 
William Harvey (1578-1657) divided the body into musical proportions and briefy 
compared some of its parts to _ particular musical instruments. More interestingly， 
Harvey?s 1627 lectures on animal motion compared the brain to a choir-master regu- 
lating the actions of muscles (actors, singers, and dancers) and nerves (which acted as 
time-keepers).44 

This line of thinking was fruitfully extended by Descartes in his highly infuential 
Taiti de PomMie or Teatise ol Ma (1632, published 1662). Here all bodily functions 
aretobeexplained in mechanicalterms,thebodybeing subjectto the samelaws which 
govern the actions of machines. At one point Descartes compares the vascular System 
to the pneumatic organ: the heartand arteries actas bellows,while external objects act 
as the organists fngers on the keyboard. In another instance he likens the nervous 
System to a carillon (i.e.,a set oftuned bells hung in a tower and activated fom a key- 
board).45 After Descartes popularized the concept ofusing automatic instruments as a 


44 开 assler, FUE7 MUWSiC, PP. 36-37. 45 Ibid., pp.43-48. 
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means ofunderstanding bodily functions these kinds of musical models became com- 
monplace. 

The explanatory potential of such models is illustrated most clearly in the work of 
Thomas Willis (1621-75), who coined the term“neurology”and is therefore cele- 
brated as the founder of the neurological sciences. In his De CNzUNQ pUto70M (1672) 
Willis postulated the existence oftwo souls in man: the incorporeal soul, whose seat is 
the brain, and the corporeal soul, ljocated in the medical spirits. These chemical sub- 
Stances take the form ofvital spirits in the blood and the more refitned animal spirits in 
the cortex, Which he identified as the immediate organ of neuromuscular function. 
Like Descartes，Willis used a keyboard instrument as a model for understanding 
mind-body interaction, but with a far greater degree of rigor. In Willisys model invol- 
untary muscular motions are likened to the action of a hydraulic organ whose barrel 
has been pre-programmed to play the keys in a set order. Voluntary actions, by con- 
trast, involve the cerebrum, and“fingering”by the“musician>: that is, the mind or 
Soul. Willis gives a detailed account of how, once activated, the nerves carry Spirits to 
the different parts ofthe brain, fowing like the wind in organ pipes.46 

Willis himself did not attempt to quantify the motion of the nervous Spirits, and 
although he assumed they were distilled out of the blood he was not able to analyze 
their chemical composition. In the eighteenth century, however, medical theorists 
tried to apply their experimental knowledge of hydraulics and chemistry to the body 
more Systematically,atthe same time as invoking the principles ofNewtonian dynam- 
ics. The Leiden medical educator Herman Boerhaave (1668-1738), for example, saw 
the body as reducible to two primary components,namely fuids (humors) and solids 
(fbers), whose motions could be expressed in simple mechanical terms. 

Yetalthough thelanguage ofmechanics was 亿 shionable in Enlightenment discourse 
on the body, the neo-Platonic concepts of universal harmonyy siits, and the macro- 
cosm-microcosm analogy did not entirely disappear. Their continuing importance is 
Shown, for example, in the vitalist theories of the Scottish medical practitioner and 
popularauthor William Cheyne(1671-1743). In his Bksay oz 再 ea 如 adZo17 瑚 尼 (1724) 
Cheyne implicitly follows Willis by asserting that the soul resides in the brain “where 
all the Nervous fibres terminate inwardly, likeaAzxsiciatl byawell-tuned Tastyr21121t247 
On the basis ofthis analogy he says that 这 the organ ofthe human body is in tune, its 
“music” will be distinct and harmonious, but if it is spoiled or "broken it will not 
yield“true Harmony”Cheyne continues theanalogybysuggestingthatmenwhohave 
“springy, lively and elastic fbres>” for nerves have the quickest sensations,and “gener- 
ally excel in the faculty of imagination” while those with rigid and unyielding fbres 
aredullbuthealthy. In his BGAsp Maiad: OraTyeatiseoFNemoxs Diseases(1733) hesug- 
gests thatthis elasticity might be due to an extremely fine and active Spirit which“may 
make the cement between the human Soul and Body,and may be ...thesame... with 


46 Ibid., pp. 188-92. 47 Cheyne, Essay, p. 144. 
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Sir Isaac Newton?s infinitely fne and elasticftuid or Spirit.”48 The a 伍 nity between the 
Sb1itlsMU0ldi and medical Spirits (which we see illustrated in Fludd?s diagram) is given 
Scientific authority here through reference to Newton. 

Few of Cheynes medical contemporaries admitted to sharing his vitalist and mysti- 
cal beliefs. Yetmostagreed with his musical model ofnervous action,believing thatthe 
nerves“aretheprincipal instruments ofour sensationsand motion” and thatthelimits 
ofhealth arebound bytheir“tone”ortension.This doctrine leads to ascale ofhealth>” 
Whereby nerves Stretched too tightly mean a person is highly strung,while nerves that 
are too loose mean a slackness ofimagination. Authors were, however, divided on the 
means by which nerves worked. The majority conceived of them in Galenic terms as 
pipes through which an extremely fine liquor fowed, a medium which served as the 
“principal instrument which the mind makes use of to infuence the actions of the 
body”A minority claimed that nerves Were like solid strings which communicated 
their impulses byvibration. Despite these differences, both camps implicitly relied on 
their understanding of the way musical instruments Worked for their grasp of 
mind-body interaction, just as as Fludd had done a hundred years previously (and 
Ficino more than a century before thab. The chief difference was that in the interim 
natural philosophers had succeeded in translating the vibration of musical strings and 
the dynamics of wave motion into abstract mathematical relationships.49 


Conclusion 


This brief overview has shown the central role that harmonics played in the scientiftc 
revolution,and justhow important musical models were in Seventeenth-century phil- 
OoSophical and scientific thought. By contrast, harmonics appears to have lost its intel- 
lectual status in the eighteenth century, even as Enlightenment philosophers tried to 
banish occult harmonies from the realms of scientific discourse. There are three main 
reasons why mnusic and natural philosophy seemed more remote from each other 
around 175o than they had been in 16oo. 

First, music suffered a loss ofstatus because it no longer functioned as an important 
intellectual model. For over a century after Zarlino?s Ze 25ttto01 Ha7MLONiCHe first 
appeared,， Practical harmonics offered a paradigm for a new kind of mathematico- 
experimental science that philosophers and mathematicians believed could be fruit- 
fully applied to other physical phenomena. We have Seen, for example, how practical 
music theory provided Kepler with a key to understanding the mechanisms of hea- 
venly harmony. After the Pzzzczbid appeared, however, Newtonianism rapidly became 
the dominant paradigm for proper scientific method. In this work, Newton SUcceeded 


48 Cheyne, BMGIUSA Maady,p. 87. 
49 For further details, see Gouk,“Mnusic, Melancholy and Medical Spirits.” 
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in expanding the symbolic realm of mathematics by unifying the mathematical princi- 
plesthatunderlay manifest mechanical actions and occult attractive forces.Only a gen- 
eration OF So earjlier, the ability to conceptualize the laws of nature in this way Was 
almost unimaginable, and certainly considered magical. The properties of musical 
Strings provided one ofthe most tangible links between the mathematical and physi- 
cal realms, which had traditionally been distinct from each other. Mersenne?s laws 
wereamong the few physical ljaws to have been experimentally established by the mid- 
Seventeenth century, and they were clearly essential to the development of Newtonian 
dynamics. After Newton, however, the abstract formula expressing harmonic motion 
took on an independent life of its own, and became detached from the instrumental 
context in Which it had been generated. For Enlightenment philosophers，music 
theory did not have the same kind ofexplanatory power that it offered Kepler and his 
COntemporaries.?2 

The second reason formusic*sapparentdecline can befound in the contrastbetween 
the marginal status ofexperimental philosophy around 16oo and its Successful institu- 
tionalization by the 17oos. In the early seventeenth century experimental philosophy 
wasan Unstable categorywhose supporters drew on more established arts and sciences 
for deftining its boundaries. Ata time when many elite patrons valued both music and 
magic, the epistemological status of both these arts Was correspondingly high. Music 
theory played a signficant part in the informal “training”ofsome ofthe mostinfuen- 
tial natural philosophers ofthe period,whoin their questto uncoverthehidden secrets 
ofthe universealso drew on the resources ofnatural magic. Bythe middle ofthe eight- 
eenth century, however, experimental philosophy was formally established as a means 
ofadvancing scientific knowledge,while magic had been correspondingly discredited. 
National and regional academies of science were created across Europe, together with 
new University chairs in the mathematical and physical sciences. Within this institu- 
tional 位 amework what had once comprised the domain ofspeculative harmonics Was 
now fragmented across new disciplines such as acoustics and rational mechanics, and 
these in turn claimed to provide the philosophical grounds and principles ofharmony 
(See Chapter 9, passimy). 

These institutional transformations are mirrored in Denis Diderots Btcyclobpeldie 
(begun in 1751),which adopts Bacon?s tripartite arrangement ofknowledgeunderthe 
main headings ofhistory, poetry,and philosophy/theology.These conceptual divisions 
COrrespond to the mental faculties of memory, imagination, and reason, Which are ip 
turn assigned respectively to the EUhaik，peaxx esbji， and 访 pz1osobpes. Within this 
overall ffamework it is significant that both music and magic are linked to the imagi- 
nation, which means thatthey are effectively denied philosophical status. Music is not 


50Although in at least one case, it was the methodology ofempirical music theory that proved influen- 
tial to an eighteenth-century Scientist - in this instance, Rameaus music theory inspiring the rational- 
istepistemologyofthe scientist,Jean LeRond dAlembert. See Christensen, RateaUCN0NMUWSICXLTNHOUGAt 
Chapter 9,esp. pp. 266-69. 
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Seen as providing a rational means of knowing the world,and harmony has no serious 
ontological or epistemological role to play. (See also Chapter 1, pp. 38-39.) 

This leads us to thethird main reason for music's increasing separation 位 om science 
atthis time: that is, its growing recognition as one ofthe fine arts along with painting 
and sculpture. Crucially, it was not just philosophers and scientists who saw music as 
lying outside their domain. Composers and mnusic theorists celebrated the power 
musicexercised overthe imagination,and especially its capacity to representand move 
the emotions. Instead of emphasizing their mathematical and technical mastery of 
compositional skills, practitioners now preferred to see themselves as divinely inspired 
manipulators of the passions. Within this aesthetic there was little to be gained in 
linking music with the natural sciences. 

Throughout Western history, the making of music and the making of scientific 
knowledgehave always been intertwined. At certain junctures,however, music theory 
Seems particularly valuable to mathematicians, philosophers and scientists, and the 
links between their conceptual universeand thatofmusicare manifestand direct. The 
period between 1550 and 170o, known as the scientific revolution，was one Such 
epoch. By focusing on harmonics, and especially the properties of vibrating Strings， 
We have Seen how seventeenth-century experimental philosophy simply took over 
many of the harmonies and correspondences that were fundamental to magical oper- 
ations. And although mnusic continued to play an important role in the occult and 
Imystical traditions，these were now firmly outside the mainstream of Western 
thought. 
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BURDETTE GREEN AND DAVID BUTELER 


The rise of 7Dzbjsycpolo9qie as a scientific discipline in the nineteenth century Was a key 
moment in the history of music theory. It revived topics hitherto situated in the ven- 
erable, although largely enfeebled, study of specujative harmonics, and at the Same 
time prefgured future directions for research in music perception. In the final third of 
the century, this research field underwent two major epistemological shifts that 
revolved around the German polymaths Hermann von Helmholtz (1821-94) and Carl 
Stumpf(1848-1936). Both of these scientists were accomplished amateur musicians; 
both were avidly interested in music theory. Using experimental methods to study 
pitch organization and the physiology of hearing, they tried to answer age-old onto- 
logical questions of yxstca 友 eozica: what are the origins and nature of musical sound， 
consonance, harmonyy and Scales? In so doing, they offered fresh perspectives that can 
beappreciated onlyby distinguishingtheirindividualviewpoints and byreviewingthe 
long prehistory of their work. 

The scientific revolution of the seventeenth century gave birth to the experimen- 
tal/empirical methods of natural science and stirred interest in the physical basis of 
pitch organization. Physical acoustics fascinated investigators 人 om Mersenne to 
Helmholtz and largely replaced the dominating mode of speculative，numerical 
inquiry. Questions about harmony and about consonance and dissonance Were now 
evaluated acoustically rather than by reference to canonics.: Bythe middle ofthe nine- 
teenth century it became apparent that experimental methods could be applied not 
only to the physics of music but also to the physiology of hearing and the psychology 
of perception. Helmholtz, the empiricist, advanced physical and physiological acous- 
tics;，Stumpf the mentalist，established a Psychological frame of reference - 
7Dzbjpsycpoloyie (the psychologyofmnusical sound).These moves 们 om the physical to the 
physiological and then to the psychological represented substantially different concep- 
tual models in that they shifted the focus of inquiry from exterior to interior aspects 
of the perceptual process. Helmholtz modified the traditional“outside to inside> 
model by drawing attention to theanatomy oftheearand the sensory phase ofpercep- 
tion - a Step toward attending to the“inside.”Stumpf shifted the emphasis from 


1 Fora discussion ofthese early canonic traditions, see Chapter 4, pp. 114-17, Chapter 6, passim, and 
the Introduction, pp. 3-5. 
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anatomy to mental activity, thereby opening the possibility ofthe inside to outside> 
model thatfigured prominently in later research. 

The Specific contributions of both Helmholtz and Stumpf to the field of tone 
physiology and psychology are So wide-ranging as to preclude adequate summary in a 
Single chapter. We will instead limit the focus ofthis chapter to a single golden thread 
that runs through their work: the consonance/dissonance problem. Their work on 
consonance and dissonance formed the very center of the empirical Support Structure 
theyerected fortheir musical theories,and an investigation ofthis work provides clear 
insight into their fresh approaches to musical science. 


Acoustical foundations 


Before considering the contributions of Helmholtz and Stumpf, itis first necessary to 
Understand the historical knowledge upon which each built in the field of acoustics. 
Research on five key acoustical phenomena - sympathetic resonance, complex tones， 
the harmonic series, beats, and combination tones - provided a base of axiomatic 
knowledge for nineteenth-century researchers. For the sake of clarity, these acousti- 
cal topics and certain physiological discoveries will receive individual historical 
accounts, concentrating on the Seventeenth and eighteenth centuries, the period in 
which the most significant advances in the new Science of acoustics took Place.3 
Following some reflections on laboratory-based standards of scientific experimenta- 
tion, the narrative will return to Helmholtz and Stumpfand their theories of conso- 
nanceand dissonanceand will conclude with an assessment ofthe legacy ofthese great 
Pioneers. 


SNM20 办 EC 7eSONUCe 


Knowledge ofsympathetic resonance,also called sympathetic Vibration, can be traced 
to antiquity. Like the magnetic attraction of iron shavings to a lodestone, the Sympa- 
thetic response ofone sonorous vibrator to the sound ofanother was a natural mystery 
that defied easy explanation. Many thoughtthat occult afnities and antipathies were 
operating (See Chapter 8, p. 224). To explain sympathetic resonance, natural philoso- 
phers had to describe the mechanics ofvibrators and specify the relation ofvibrational 
frequency to the sensation of pitch. 


2 For a review ofthe mind/body problem see Fancher, Piozeeys of Psycjpology, PP. 87-1253; Ash, Ges 如 此 
PCcpolagy, pp. 51-67. 

3Useful surveys of seventeenth- and eighteenth-century acoustics include Truesdell, RatiozaL Mecha1l1CS 
(196o); Palisca,“Scientific Empiricism>”(1961); Lindsay,“Story of Acoustics”(1966); Dostrovsky， 
“Origins of Vibration Theory”(1969); Cannon and Dostrovsky，Pyoitioz of DJyMamiics (1981); HH. 下 . 
Cohen, QUaztjpji9 Msic (1984); and Hunt, O7g1zs zi 4coxstics (1978). 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


248 BURDETTE GREEN AND DAVID BUTILER 


Sympathetic vibration is a special type of resonance in which sound waves, traveling 
in air, transmit energy from one Sonorous vibrator to another. The second vibrator 
Imust possess the same natural frequency (a Specific number of vibrations per unit of 
time), or have a frequency that is an integral multiple of that natural frequency. The 
Tepetitive presSsure waves of tones find an analogue in the pendulum, whose motion 
remains nominally constant (isochronic) regardless of the amplitude or amount of 
energy involved - the arc, large or small, has a fixed period. In sympathetic resonance 
the responding vibrator moves because its natural period is excited at exactly the right 
intervals oftime by the sound waves 位 om the first vibrator. Sympathetic resonance is 
possible even at a considerable distance,， but,， because the energy carried by sound 
waves is weak, conditions must be ideal ifthe second vibrator is to produce an audible 
response rather than a mere trembling. To be heard, both vibrators must be attached 
to resonators. Historically, the bestresults were obtained ffom steady-sounding,high- 
energy SOUrces Such as musical instruments that are bowed or blown.4 

Although sympathetic resonance Stirred philosophical interestin ancient China and 
in the Greco-Roman world, both the written accounts and the history of musical 
instruments SUggest that experience Was limited to resonance at the unison Or octavVe. 
Investigations of sympathetic resonance by Renaissance Italians such as Leonardo da 
Vinci (1452-1519), Girolamo Fracastoro (1483-1553), and G. B. Benedetti (1530-90) 
contributed to the physical understanding ofsound and set the stage for the mechan- 
ical explanation ofthe harmonic series, which as we Shall see is the key to Understand- 
ing the relation of resonance to musical consonance. By then it was evident that in 
Sound the rate of vibration is independent ofthe speed of propagation. Moreover, the 
idea that Sonorous Vibrators have natural oscillatory periods had begun to crystalize. 
These points were clearly defined and validated by observation in the acoustically pro- 
ductive seventeenth century. 

Working independently，JIsaac Beeckman (1588-1637) and Galileo Galilei 
(1564-1642) realized that the sensation of pitch depends somehow on the frequency 
of vibrations of the sounding object, and that, as with pendulums, the vibrations of 
Stretched strings are periodic. By linking frequency ofvibration with “equal intervals 
of time> they clarified an assumption left unexpressed in the writings of Fracastoro 
and Benedetti.6 The concept of regular，repetitive motion enabled Beeckman to 
improve on the mechanical description ofresonance atUnison frequencies and encour- 
aged him to speculate about resonance at the octave and the twelfth.7 Unfortunately 
Beeckman?s fndings circulated only in a manuscript journal. Galileo"s published and 


4 Onthehistory ofapplications ofsympathetic resonance, See Green“Harmonic Series””pp. 98-151. 
5 Leonardo, Codice 4taNtico, fol. 242V; Fracastoro，De Sbatjia et 0Ntbatjia ye (1546)，Book TI， 
Chapter 1; Benedetti，De zteyaUis Mt (1585)，pP. 277-87. EXcerpts are translated in Truesdell， 
RatiozaL MechaltCs, pp. 19-23. 

6 Beeckman,“Journal”(c. 1618), fol. 1o2T. Excerpt translated in Green“Harmonic Series”p. 138. 

7 Truesdell, Ratiozal Mecpajtics p. 27. 
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widely distributed observations covered much the same ground, but his inquiry dealt 
primarily with the resonance of unison frequencies.8 Marin Mersenne (1588-1648) 
quantified the effects of length, tension, and mass on the vibration rates of stretched 
Strings, and these considerations Supported the notion that 位 equency of vibration is 
the determining factor ofpitch.9 Robert Hooke (1635-17o03) Provided a physical dem- 
onstration of the pitch-frequency relationship by means of a twirling ratchet wheel - 
the 包 ster it engaged the lingua, the higher the pitch rose. Two wheels on the same 
Spindle could verify the frequency ratios of intervals such as the fourth or fifth.o 
Hooke's ratchet anticipated the principle of Savart?s wheel (183o).3 

In 1638 Renek Descartes (1596-165o) reported that a blind bellmaster at Utrecht， 
Jacob van Eyck, had demonstrated how partial tones ofa bell could be made to resound 
by softly singing their respective pitches near the rim. Apparently he could elicit five 
Or Six partial tones in this manner.2 Early in the eighteenth century, Joseph SauveuTr 
(1653-1716) investigated resonance in detail and recognized thatan Upper partial (i.e.， 
Overtone) of one string can induce the resonance ofan Upper partial in another String. 
He accurately identified the responding Pitch as that of the lowest tone partial 
common to both Strings.23 

The widespread interestin sympathetic resonance can be credited, in part, to instru- 
ments fitted with sympathetic strings,a novelty thathad been introduced into Europe 
about 16oo (seebelow,p.252). Indeed,had itnotbeen forlate Renaissance innovations 
in instrument design inspired bythe musician?s questto extend rangesand enlargethe 
tonal palette，natural philosophers would have lacked the elegant Sound Sources 
needed to Study and test vibrational theory.14 


Co1biexX to1es 0N0Q to1e 01600 


The mechanical properties of complex tones are di 伍 cult to describe because their 
Sound wavesareexceedinglyintricateand their cyclicwaveformsaresubjectto changes 
in Spectral characteristics across time. These waveforms (i.e., the patterns of pressure 
fuctuation in one wave cycle) are best described as quasi-periodic because a host of 
physicalanomalies introduce transienteffects. Fewvibrating bodies behaveas perfectly 
fexible jump ropes could, with the smooth and simple motion ofa pendulum. While 
Imost investigators agree that Strong correlations exist between Wave frequency and 


8 Galileo, 7Wo New Scielces (1638), pp. 99-10o. See H. FE. Cohen, MMSic QUaNttjied,pp.134-39,foradis- 
cussion of the resonance-consonant interval relation . 

9 Mersenne, GaNtoONtie 10t 思 ye7Selle (1636-37), Vol. L PP. 174-75. 

10 See North, Zives ofthe Nortjhs (174o), vol. II pp. 206-o9. 

11 Savart, “Sensibilitk de Pouie”(183o); trans. in Lindsay, 4coxstics, pp. 202-o9. 

12 Letter ffom Descartes to Mersenne dated August23,1638 in Co7resoxzda11Ce QU 忆 Me17Se11e, Vol.VIII 
PP. 57-58. 13 Sauveur “Systeme gEnerale”(1701), p. 354. 

14 On the relation of musical instruments and acoustic discovery, see Green,“Harmonic Series”PpP. 
152-311. 
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perceived pitch and between wave amplitude and perceived intensity, the correlation 
between waveform and perceived timbre must be regarded as considerably less than a 
one-to-one match. Musical sound Sources produce a complex amalgam of partial tones 
that perceptually coalesce as a single tone having a 名 ndamental pitch and a Specific 
timbre, or tone color. The timbre ofa complex tone is affected bythe number, the fre- 
quencies, and the amplitudes of these partial tones; moreover, the timbre is Signifi- 
cantly affected by their transient characteristics. Timbre，even more than pitch，is 
vulnerable to simplistic description because its physical and perceptual attributes are 
acoustically more complex and the correspondences of these attributes are not as 
direct.15 

Awareness ofovertones in musical sounds was not new to the Seventeenth century- 
Consider the trade secrets of Renaissance organ makers and bell founders - but 
Mersenne (1636) was the first to investigate the phenomenon in detail.:6 Within a 
century,Rameauand others wereenlisting theknowledgeofcomplex tones and partial 
tones to Support their harmonic theories. 

To understand complex tones, investigators had to Sort out the mechanics ofsound 
propagation, the dynamics ofcompound modes ofvibration, and the harmonic series 
Principle.The questbegan with attempts to describetheacoustical properties oforgan 
pipes，trumpets，tower bells, and bowed stringed instruments. As early as 1623， 
Mersenne observed partial tonesin thesounds ofbellsand other musical sources.17The 
partials of bell tones, though distinct, are artificially regulated by the founders to 
achieve certain consonant relationships because bells，plates, and rods inherently 
produce inharmonic partials.18 As an acoustic specimen,thebells clang was ratherlike 
thesiren?ssongluring hervictims astray. Mersenneand his contemporaries wisely con- 
centrated on the vibrational properties of stretched strings because they tended to be 
more uniform and they could also beanalyzed visually. 

The problem of how a string produces a Simultaneous cluster of pitches elicited 
Some curious theories ofsound propagation. Instead of relating theso1s eXtyaO7UiMNQ17ES 
to the segmented motion ofthe vibrating String, Mersenne adopted the commonsense 
viewthatthestring?s single movementasawhole causes thesurrounding air to vibrate 
in diverse, consonantly related modes.:9 But do the multiple vibrations originate in 
theair or in the string?Theories of both kinds were offered but none was considered 
convincing _ until，in 1677，the mathematician and astronomer John Wallis 
(1616-17o3) reported the presence of nodes and antinodes in the String?”s vibration. 
By means of sympathetic resonance, he induced a String to vibrate in aliquot (whole 
number) segments delimited by points of no motion that could be located and 
15 Butler, CUide 如 Pexcebtiol, pp. 129-42. 

16 For a possible early reference to harmonic partials, see the Aristotelian Pyrobjetatz, XIX, 8. For a cri- 
tique, see Barker, GTeeR MUWSICQL Tit9S, vol. IT, p. 92,nD. 45. 
17 Mersenne，Q&auestioxzes celebeyiytUe (1623)，col. 1699b. Excerpt translated in Green,“Harmonic 


Series”p. 327. 18 Benade, Mzxsical 4coxstics, PP. 124-47. 
19 Mersenne, 妃 a17MtONie 101 思 eselle, vol. III, p. 210 (Chapman trans., p. 269). 
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Oobserved by applying paper riders.ze The French pioneer of scientific “acoustique> 
Joseph Sauveur (1653-1716), conducted similar experiments, and, in his frst memoir 
on acoustics (17ol), he coined the terms node (txd) and loop (vexztyre) to describe the 
String?s action.21 The discovery ofnodes had important consequences: it caused inves- 
tigators to conclude that the Source of partial tones resides in the string itself, not in 
the air, and it led them to calculate correctly the ratios of the “overtone series” (i.e.， 
the ascending partials above the fundamental). 

While Sauveur realized that a Stretched String vibrates in a complex manner, he 
offered no theoretical explanation for its spectrum of frequencies. Nevertheless,he saw 
clearly the connection between partial tones and partial vibrations. He observed 
(despite an apparent hearing defectl that sliding a light obstacle along a Sounding 
String causes a twittering”of harmonics to be heard as the object passes from one 
nodal point to another.2 The mathematical solution to the vibrating String problem - 
the Superposition of oscillators - awaited the initial analyses of Brooke Taylor 
(1685-1731),， Daniel Bernoulli (17oo-82), and Jean Le Rond dAlembert (1717-83)， 
and the definitive formulation by Leonhard Euler (17o7-83).23 The work of these 
mathematicians also led to the realization that Some Sound Sources emitted inhar- 
monic upper partials. The acoustician Ernst Chladni (1756-1827) cleverly demon- 
Strated harmonic and inharmonic modes of vibration by means of sand Patterns on 
bow-activated elastic plates.24 


THe pa7MONIC SETieS 0N0 TU8iOS of co7SONCNE te7VQAS 


Fornatural philosophers who were convinced thatnature conforms to the“rule ofcon- 
Sonanceytherigidity oftheharmonic series presentedaformidable barrier, sincethere 
are manynatural ratios to befound among itsupper partials that are completely unus- 
able in any just tuning System. Mersenne, as we have Seen, was fascinated by the phe- 
nomenon of overtones, but was Unable to find a coherent use for them in his own 
System,hampered ashewasbyalack ofknowledgeofnodes,a mistrustofsympathetic 
reSonance due to its occult reputation, and the assumption of a universal harmony 
exemplifed by the intervals ofthe just scale. By studying overblown partials (trumpet 
notes)and fageolettones (String“harmonics>) usingthetrumpetand its ersatz cousin， 
the trumpet marine，Mersenne arrived at a clever approximation of the harmonic 
Series. His natural pitch series constituted an interrupted arithmetic progression. He 


20 Wallis,“A New Mnusical Discovery”(1677), PP. 839-42. 

21 Sauveur “Systeme gEnerale”pp. 301, 352-53. 22 Ibid, p. 355. 

23 Forareview ofeighteenth-century Vibrational theory, see Christensen, RaNtEAU QQ MUWS1CQL THOUGAt 
pp. 15o-59; also see Cannon and Dostrovsky, ByoUutioxz oFDyNa1lics, pp. 123-76, which includes transla- 
tions of Daniel Bernoullizs papers (1732-35). 

24 Excerpts fom Chladni，PBjztgecpzlGgez Nber die THeoxie des Ka1IeS (1787) are trans. in Lindsay， 
4cowstics, pp. 156-65. See Selsatio1s of 7T01e, pp. 7o-74, for Helmholtz?s discussion of Chladnirs inhar- 
Imonic partials. 
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envisioned a monochord model that successively divides the string in halves, thirds， 
fourths, and fifths,and then subdivides these segments in halves, thirds, fourths, and 
fifths. With these constraints, all terms of his natural pitch series formed consonant 
ratios with the fundamental or with a prior term in the series. In addition his scheme 
avoided the troublesome seventh partial in the third octave and achieved a just, dia- 
tonic scale in the fourth octave.25 

In 1692, another English experimental scientist，Francis Roberts (c. 165o-1718)， 
identified the true Succession of tones in the natural series of the trumpet and the 
trumpet marine. Roberts asserted that the tones conform to an infinite Sequence of 
aliquot divisions,and that some tones conform to thetunings ofthe just (syntonic dia- 
tonic) scale while others do not. By assuming a monochord measured in 72o units, he 
Showed that partials 7,13,and 14areflatand 11 sharp in comparison to their counter- 
parts in the just scale.26 His monochord measures give the approximate deviations of 
the out-of-tune partials and thereby illustrate how easily these variants could have 
gone Unnoticed by earlier investigators ofthe trumpet marine. For example, the devi- 
ation oftheeleventh partial is about two units,which in terms ofthetrumpetmarine2?s 
5-foot String is about one-sixth of an inch. 

The trumpet was an Unreliable source for demonstrating the harmonic series 
because players could skip thefundamental and partials7and 14;theycould add“priv- 
ileged notes”in the second octave; and they could “favor” the pitch of out-of-tune 
notes to make them approximate the just scale. The trumpet marine -abowed mono- 
chord played with fageolet tones amplified by a rattling bridge mechanism - Was a 
Imore reliable source because no pitch adjustments could be made.27 As early as 1667， 
J.-B. Prin, a Virtuoso performer, added sympathetic strings inside the long sound box 
of the trumpet marine to obtain resonating chordal effects. He thereby designed the 
first instrument capable of producing a four-octave series of resonating partials: each 
of its“trumpet notes”excited the corresponding partials ofthe unison-tuned sympa- 
thetic strings.2 Here was an instrumentthat could demonstrate the successive and the 
COncurrent manifestations of the harmonic series through fageolet tones and reso- 
Dance, reSpectively. 

The notion that the sounding string Simultaneously oscillates in many vibrational 
modes helped Sauveur to understand in 17ol the physical basis ofthe harmonic series. 
Ultimately however, he determined the pitch relationships ofthe sos Aa7MtON1GUes by 
observing their successive and Simultaneous manifestations: the natural series of fag- 
eolet tones; the natural series ofoverblown partials; the sympathetic resonance of par- 
tials; and the clang of overtones. Sauveur was the first to recognize that a Single 


25 Mersenne， 矶 01MONie We7SeUe，Vvol，III，PpPpP. 250-53 (Chapman，trans，PppP. 321-24)，On 
Werckmeisters (1687) similar view that the trumpet series is a Source of musical proportions，see 
Christensen, RaNeaU QQ MUSICQL THOUIAt PP. 87-89. 

26 Roberts, “Musical Notes ofthe Trumpet”(1692), pp. 559-63. 

27 For an accurate description of the trumpet marine, see North，CzW1so) Notes (C. 1698-17o3),，pPp. 
113-15. 28 Galpin,“Prin and his Trumpet Marine”pp. 18-29. 
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Principle underlies the pitch characteristics ofall these phenomena.29 In 170o2,he went 
on to Suggest that the same principle should apply to timbre Synthesis in Specially 
voiced organ pipes,and certain pitch mixtures in organ stops Such as the co7tet32 This 
Suggestion Was perhaps his greatest contribution to musical practice; by drawing a 
direct connection between the harmonic series and the artificial mixture of pitches, he 
took a step beyond Mersenne?s reach. Yet, Sauveur could not realize the 名 ]] potential 
of his construct because he,like Mersenne, lacked the requisite knowledge ofthe rela- 
tionship between the Spectrum of upper partials and timbre perception. 

To appreciate the di 伍 culties the harmonic series posed, one must consider the lim- 
itations ofapplyingitto harmonictheory.Although monochord divisions - Sometimes 
called“sonorous numbers”- provided physical as well as mathematical evidence, they 
required no fixed recipe or procedure to demonstrate the ratios of intervals; all ratios 
of rational numbers produced on the monochord (strictly speaking) had equal validity， 
Sincemonochord theorists werenotobligedtofollowasequenceofdivisions byhalves， 
thirds, fourths, fifths, sixths, sevenths, and so forth. In the harmonic series, however， 
afixed ratio order is confirmed both by concurrentand successive phenomena. Savants 
wishing to place music on a scientific basis found this new physical evidence convinc- 
ing,but,asasource ofthe conventional intervals,it proved less fruitful than they antic- 
ipated. As Roberts and Sauveur Showed, the harmonic series generates OUt-of-tune 
intervals with harmonics 7, 11, 13,and 14, and So forth. Moreover it cannot generate 
directly ffom thefundamental the fourth scale degree,oOr constructs Such as the perfect 
fourth, minor third, major sixth, minor sixth, or minor triad. Yet, the thought that 
many Simple ratios exist in the Vibration patterns of most musical tones is almost irre- 
Sistible, even though it forces one to pick and choose particular ratios from an infinite 
Set simply because of traditional norms. 

Some theorists, notably Rameau (prior to 176o), chose to limit the harmonic infu- 
ence of overtones to a Senary series.31 The distinction between the sez41io idea and a 
Senary Series is Subtle but important. The sez4a1io was a System of Six“sounding 
numbers”(1 to 6) nominally of equal validity; senary division,， on the other hand， 
implies that Segments must always be compared to the whole as halves，thirds， 
fourths,and so forth. Senary division has a Platonicappeal because ofthe constant re 他 
erenceto unityandatidyhierarchy, butata price. In Se741zo theoryy ratios ML pe com- 
pared to unity, as in Zarlino?s pa7MONi4 bez1etta;j32 in Senary division theory the ratios 
MUst be compared to unity. Thus, explaining the nature of the perfect fourth and the 


29 For an assessment of the contributions of Sauveur and of his reviewer，Bernard de Fontenelle 
(1657-1757), See Christensen, RaMeAU 0N4 MMSiCXL THoxg 扩 pp. 137-38; Green “Harmonic Series”PpP. 
403-26; Rasch, ed., SazyeW1s CoUected Titilgs,pp.25-53. See also Chapter 7, pp. 212-14. 

30 Sauveur, “Application des sons harmoniques”(17o2), p. 328. 

31 EFor a discussion of Rameau?s evolving conception of the cozzs SONzO7e See Christensen, RaNEQU 0 
MMSicaL THox9Hb pp. 133-68, and in this volume, Chapter 24, pp. 77o-72; on Schenker”s similar abbre- 
Viation of the harmonic series, see Clark,“Schenker*s Mysterious Five”pp. 84-102. 

32 Zarlino, Ze istitttioxzi pa7MlONUiChe (1558), Part I, p.25. See also Chapter 24,p.754and Chapter 1o, p. 


277. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


254 BURDETTE GREEN AND DAVID BUTILER 


derivation of the minor triad was more bothersome for Rameau than for Zarlino. 
Fundamentally, Zarlino?ys system permitted a measure of leeway in the combination 
of consonant intervals (pa7iONi0) in polyphony. 

The theoretical shi 人 ft to the harmonic series,truncated or not, was forced bythe rela- 
tionships discovered in acoustic phenomena. Descartes tempered his discussion ofthe 
Se2101i0O by discussing relationships observed in the sympathetic resonance of lute 
Strings;33 While Mersenne, for his part, saw importance in the natural series of the 
trumpet.34 Both Descartes and Mersenne considered the twelfth (3:1) and the major 
Seventeenth (5 :1) to be more nearly perfect than the fifth (3:2) and the major third 
(5:4), respectively, not only because the ratios ofthe former pairs were“simpler”than 
thelatter, butalso becauseeach partook ofunity (1) - an aesthetic desideratum of great 
Platonic importance. The mathematicians Leonhard Euler3y and Robert Smith 
(1689-1768)36 reached similar conclusions but on the basis of ratio elegance. Euler， 
drawing upon Leibniz, believed that the mind unconsciously calculates the ratios of 
Vibrations: the simpler the ratio, the greater the degree of consonance.37 

Harmonic-series and senary division theories can be distinguished from each other 
only when terms beyond the sixth, such as the natural seventh (7:4) - Proposed foruse 
by Sorgein 1747- are introduced.38 Moreover, once the implications ofthe harmonic 
Series were realized,no one could assume thatnature generates only consonances.Only 
around 176o did Rameau finally concludethatboth consonancesand dissonances must 
stem from the same derivation.39 As a source of musical intervals, consonant Or disso- 
nant, the harmonic series is quite restrictive, but to many eighteenth-century musi- 
cians the newly discovered natural basis was enticing.42 


Beatk CNd CO7O2Q1ON to11E5 


Acousticbeats have been known to organists and organ builders since the Renaissance. 
In 1511l the German organistArnolt Schlick (c. 145o - c. 1525) alluded to their use as 


33 Descartes, Cotje1di2It MMSiCXe (1650), pp. 102-03 (Robert trans.,p. 21). 

34 Mersenne, HaiON1e 01 思 ye17Selle, vol. II, p.250 (Chapman trans.,pP. 321-22). For Mersenne?s Views 
on the importance ofthe trumpet series, See Green “Harmonic Series”pp. 368-75. 

35 For discussions of Euler?s consonance/dissonance theory in 72Xztxjte1 NOVUE 太 eoTiae MUNS1CQE (1739)， 
See Chapter 1o,pp. 278-79; C. S. Smith,“Translation and Commentary>”pPp. 6-19; and Bailey,“Music 
and Mathematics: Writings of Euler”pp. 3o-76. For a discussion of Johann Mattheson?s objections to 
Euler?s consonance theory, see Christensen“Sensus, Ratio, and Phthongos”pPp. 1-22. 

36 Foracritique ofSmith?s 五 Za7MtoN1Ccs (1749), see Barbour?Ss“Introduction” pp. v-xXi. 

37 For Helmholtz?s review of Euler”s theory of consonance, See Sesatio1s of 7T01e,， ppP. 229-32. The 
“coincidence theory”of consonance reflected in Euler”s theory is discussed extensively in Cohen， 
QU01NZJOJ2G MUWSIC. 

38 Partch, Gejesis of Mzsic, pp. 9o-1lo4, offers a history of“consonant”extensions beyond the ratios of 
the Sez417i0. It should be noted, though, that Sorge regarded the natural seventh as dissonant, whereas 
Tartini, Kirnberger, and Euler regarded it as consonant. 

39 Rameau, “Rcflexions sur le principe sonore”appended to Code de Mi1gUe UtgWe (176o)，pPp. 
202-03. Excerpttrans. in Green “Harmonic Series”Pp. 478. 

40 Hall, Mysical 4coxstics, pp. 441-44. 
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a Way to achieve a tempered tuning.4: A century later Beeckman and Mersenne dis- 
cussed the usefulness of beats in tuning harpsichord strings and organ pipes.4 In 
Simple terms, first-order beats are perceived as regular Huctuations in loudness result- 
ing 位 om the acoustic interference of two near-unison tones. The rate of the beating is 
equaltothe difference ofthe two fundamental frequencies; the greaterthe discrepancyy 
the faster the beating. In addition, beats can also occur between the harmonic partials 
ofthe two tones. Second-order beats are perceived when tones of“just” intervals stand 
in near-consonant relation. Fourths, fifths, and octaves that are beatless (i.e., PUre OF 
“just”) havelong been used in tuning. By introducing beats to pure fourths and fifths， 
temperaments can beapproximated. In the midrange ofthe piano, beats ofabout one 
per second tell tuners thatthey have su 全 ciently diminished pure ffths to approximate 
equal-tempered fifths. Sauveur claimed he used beats to determine the absolute fre- 
quencies of two organ pipes. By tuning them a minor semitone apart (i.e., the ratio of 
25:24) and using a pendulum as a metronome, he could estimate their fundamental 
frequencies by counting the acoustic beats.43 

Combination tones are a class of subjective tones that include difference tones and 
Summation tones. The difference tone, whose perceived pitch frequency equals the 
frequency difference of two stimulus tones, is the most audible species of combina- 
tion tone. Summation tones - tones with frequencies equivalent to the sums of the 
Stimulus frequencies - are audible only to Some listeners. The discovery of difference 
tones is usually credited to the violin virtuoso and composer Giuseppe Tartini 
(1692-177o), who claimed to have used the teyzo SUO10 for tuning the violin starting 
in 1714, though he did not discuss the phenomenon in Print until 1754. By then, J.- 
A. Serre (17o4-88), J.-B. Romieu (1723-66),and G. A. Sorge (17o3-78) had also pub- 
lished accounts of difference tones.44 Summation tones Were first reported a century 
later by Helmholtz. 

Although difference tones were regarded as “beat-tones”by ]J. L.， Lagrange 
(1736-1813) and Thomas Young (1773-1829)，most Sources now agree With 
Helmholtzs judgment that beats and combination tones as a class are different in 
kind.4 Combination tones are subjective tones that reside entirely within the percep- 
tion of listeners; they are commonly thought to originate in the cochlea and/or in the 
central nervous System. By contrast,beats are measurable changes in the intensity level 


41 Schlick, Sbpiegel der O179ebnacher(1511), Chapter 8,n.p. (Barber trans., pp.73-89). 

42 Beeckman, “Journal”(c. 1618), vol. I, fol. 310o; Mersenne, 刀 ZNLONIe 01iye1Sele, Vol. III， Book VI， 
prop.28,pp. 362-63 and prop. 3o,pp. 366-68 (Chapman trans., pp. 445-46,450-51). Fora discussion 
of these accounts ofbeats, see 百 . F. Cohen, QUaNXJJiG Msic, PP. 103，143-46. 

43 Sauveur, “Systeme gEnekrale”pp. 36o-61. For a discussion ofthis method, see Dostrovsky,“Origins 
of Vibration Theory>”pp.255-56. 

44 On the early history of difference tones and their use in harmonic theory, see Lester, 7Neo7) zi 妇 e 
Bigpteet 太 Ceptk1, pp. 198-200. Also see Maley “The Theory of Beats and Combination Tones”; and 
Chapter 24, p. 771. 

45 On the beat-tone theory, see Wever and Lawrence, Pl5iolagicaL 4coxstics, pp. 132-33. 
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of a sound. Unlike beats, combination tones are perceptible only when the stimulus 
Signals are Su 伍 ciently loud.46 


Physiology and experimental models 


Having reviewed Some of the most important advances in musical acoustics made 
during the seventeenth and eighteenth centuries, we now turn to consider briefy the 
work ofsome scientists in the early nineteenth century in the areas of physiology and 
experimental methods that，together with the earlier acoustical advances，would 
Provide the foundation for Helmholtz's infuential synthesis at mid-century. While 
Studying the fow of heat, the mathematician J. B. J. Fourier (1768-183o) developed， 
in 1822, the theorem that any complex periodic vibration may be resolved into a 
number of Simple harmonic vibrations.47 In 1843，the physicist Georg Ohm 
(1787-1854) hypothesized that musical sounds are characterized by the distribution 
ofenergies among the harmonics in accordance with Fourier analysis and that the dis- 
tribution attemi is the source of timbre perception. Ohmss law motivated Helmholtz 
to demonstrate experimentally that, in effect, the ear itselfperforms a Fourier analysis 
on a complex sound wave, discerning each partial tone in the frequency Spectrum.48 
This model depended on physiologist Johannes Miiller?s law of specific nerve energies 
(1837). Miiller held that each sensory nerve fiber can give rise to but one Specific sen- 
Sation.49 As we Shall see, these ideas Supported Helmholtzs mechanistic explanation 
of how the ear discriminates clusters of pitches. 

Resonance theories of hearing based on sympathetic vibration between the sound 
Stimulus and receptors in theear werenotnewtothe mid-nineteenth century: Dortous 
de Mairan (1678-1771), 2 Albrecht von Haller (1708-77)5 and Charles Bell 
(1774-1842)5 had proposed such theories but without Supporting experimental evi- 
dence. Convincing evidence becameavailable onlyin the183os when researchers could 
take advantage of the newly improved compound microscope to _ investigate the 
anatomy of the ear. Between 1835 and 1851l, anatomists Such as Huschke, Reissner， 


46 Butler, Gyide 如 Percebtioz, pp. 68-69. 

47 On Fourier”s theorem，see Rayleigh，7Hpeom) or SoWtd，vol. I，ppP. 24-25，202-03; and Klein， 
WUtheMtatics 太 Tste7t CUbe,pp.287-303. Helmholtz presents the theorem in Se1sSatio1S OF7D11e,p. 34. 
48 Excerpts ofOhms Cberdie De1iziox des7ozes(1843) aretrans.in Lindsay,4coxstics, pp.242-47. See 
Boring, SesatioN 4 Percebtio1, pp. 326-28. Helmholtz presents Ohmy?s law in 9exs4io115 OF TDe, p. 33. 
49 Miiller,“Specific Energies of Nerves”(1838), trans. by Braly in Dennis, Readilgs it Psycpology， PP. 
157-68. Also see Boring, Sexs4tioz 0NQ Peycebtiot, PP. 68-73. 

50 On Mairans DiscoW1s 5 MQ obagatio1 di SOU (1737)，see Christensen， “Eighteenth-Century 
Science ”pp. 26-28. 

51 For discussion of Haller”s auditory theory in EUemeNt iSiologixe (1763), See Boring, SeNS0ON CN 
Percebtioz, pp. 40oo-ol; and Wever and Lawrence, Pl)Siolagical 4coxstics, p. 10. 

52 Bell>s auditory theory in 4jiatoyO) o 友 e 万 OU01N Bod (18o9) is discussed in Boring,， Sexs4atio 0N4 
Percebtio1, pp. 402-03. 
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and Corti used the device to detail the intricate anatomical Structure of the basilar 
membrane.53 

Another aspect of early nineteenth-century Science relevant to Helmholtzs work 
that we Should consider concerned the rise and rigorous control of experimental 
methods. Prior to the systematizing efforts of J. S. Mill (18o6-73),54 Johannes Miiller 
(18ol-58),55 and others, the methodology of science was more a matter of fortuitous 
Observation than of controlled experiment. The idea of designing controlled experi- 
ments to test hypotheses was more quickly accepted in the realm of acoustics than in 
the discipline that came to be called the psychology of music, in which it was widely 
thoughtthat mental operations are beyond that grasp ofscience and belong entirely in 
the domain of philosophy.56 Indeed, the history ofmusic theory since Aristoxenus has 
never been far 位 om the question of whether music is within or beyond the realm of 
quantitative analysis - a question that pervaded nineteenth-century thought and that 
still lives on.?7The sort ofexperimental methodologyespoused bynineteenth-century 
Scientists derives from the physical sciences and is fundamentally reductionistic; 让 
measures Simple, discrete segments of complicated physical events or objects, and of 
complicated mental activities. Rigor is determined largely by the degree to which the 
experimenter controls the stimuli, the testenvironment,and the responses ofthe sub- 
jects. Ideally, controlled experimental Procedures produce sterile stimuli in regulated 
laboratory environments Supported by solicited responses uncontaminated by the 
Subjects prior knowledge.33This amount ofreduction had little appeal for many who， 
like Goethe, an impassioned critic of laboratory experiments，Sought answers to 
complex musical issues.39 


Hermann von Helmholtz 


The son of a teacher at the Potsdam Gymnasium, Helmholtz, began his career rather 
modestlyasanarmysurgeonandendeditasoneofGermany”s mostesteemed citizens.6 


53 Wever and Lawrence, PjySiolo9gical 4coxstics, p. 10. 

54 On the importance of Mills System of 7ogic (1843) see Boring, Sels4tio1t 01N0 Peycebtiol, PP. 227-33. 
559 For discussions of Miiller?s 互 oNtdbUcp dey Psiologie (1833-4o), see Murphy and Kovach,， Mode7 
Psycpolaqgy, pp.88-91; and Schultz and Schultz, Bistomy of Modemt Psychology ppP. 54-55. 

56 Surveys of the history of music psychology include Heidbreder, Seve Psycpoloqies (1933); Boring， 
Se1S060NU 0Nd4 Peycebziotl (1942); and istomD oj Bobe7te1tal PSycpolagy (195o); Murphy and Kovach， 
Modemi Pyycpology (1972); Spender and Shuter-Dyson,“Psychology of Music”(198o); Murray, istomy o 矿 
Testemt Pyycpology (1988); Schultz and Schultz, Bistomy ojModemt Psychology (1992). 

57 Butler“Nineteenth-Century Music Psychology Literature”pp. 9-163. 

58 Butler, CUide 如 Percebtiot, pp. 4-13. 

59 Warren“Helmholtzs Continuing Infuence,”Pp. 256. 

6o For Helmholtzys intellectual biography, see Boring, Bisto72) oBxbpe7ie1tL PSyCHology。 ppP. 297-3153 
Turner“Helmholtz ”pp. 241-53; Warren and Warren, 互 eJtpoltz 0 Percebtiol, pp. 3-23; Cohen and 
Elkana， 万 ebpoltz5 Zistelolaqgical Tit9S，pp. ix-xxviii; and Stumpf8“Helmholtz and the New 
Psychology>”pPp. 1-12. 
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By Imperial decree he was elevated to the Status of the nobility in recognition of his 
remarkable contribution to science. University study in Berlin in medicine, chemistry， 
physics, and physiology led to his M.D. degree at age twenty-one. Following his mili- 
tarycommitmentheheld professorshipsin Konigsberg,Bonn, Heidelberg,and Berlin. 
At Heidelberg and Berlin he established laboratories that Were models for later 
Tesearchers such as Wundtand Stumpf. His broad training and his talentfor the inven- 
tion ofexperimental apparatus explain in part the vast range of his scientific achieve- 
ment. 

Helmholtzs deep commitment to empirical methodology was due partly to his 
Study with the great physiologist Johannes Miiller and partly to an admiration for 
Newton?s mathematical/experimental approach to sensoryissues. Helmholtz believed 
that living organisms - including humans -are notexcluded from the laws of physics， 
and agreed with British associationists that the mind develops through individual 
experience. Since he regarded psychology as essentially physiological, and physiology 
as essentially physical, his goal was to apply the methods of physics to at least the 
Physiological aspects of perception.6 

Helmholtzs invention, atage thirty, of the ophthalmoloscope (a device to examine 
the interior of the eye) brought him international fme and stimulated further work 
on the senses and perception during the next two decades. His determination in 1852 
that the velocity of nerve impulses is not immeasurably fast but Surprisingly slow - 
about 9o feet per Second according to his calculation6 - Supported his mechanistic 
view that external stimuli are mediated by the sensory organs independently of voli- 
tion. With the recently perfected compound microscope and other inventions of his 
own making, he discovered design faws in the eyes of vertebrates that cause Visual 
aberrations. From this he realized that sensation was not a direct procesS; OUIT Sensa- 
tions do notenable us to perceive directly the outside world. Furthermore, he discov- 
ered that visual sensations in the optic nerve can be caused by Pressure on the nerve as 
well as bythe stimulus oflight waves. His work on neural impulses and responses (the 
theory of specific fber energies) suggested to him that“inductive inference”(uncon- 
Scious mental activity that interprets the input) based on experience and conditioning 
accounts for the sensory“Signs”that represent external objects. In other Words， 
Sensory mechanisms add supplemental data not found in the stimulus,and these addi- 
tions accrue to perception through the experience and learning of the individual. He 
Teported his work on optics in his great three-volume classic, BaNdpbUcj dey 力 10Si0lo9- 
icpe Obt (1856-67). As we shall see, his work in optics influenced his supsequent 
work in acoustics, and his theory of vision found parallels in his theory of hearing. 


61 See Boring, Bistomy of Exberitettal Poycpology, pp. 299-308. (For a comment on the significance of 
Boring”s pioneering history, see Chapter 31, p. 959, 所. 5.) 

62 See Boring, SejsatioNU 0Nd Peycebtiot, pp. 41-453 cf Helmholtz,“Rate of Transmission ofthe Nerve 
Impulse”(185o),trans. Dietze in Dennis, Readixgs 2 PSycpology, pp. 197-98. 
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PSiological acoUStCs 


While working on optical problems,， Helmholtz turned to acoustics in a published 
lecture，Dber die bjstiologiscpez Usacpen dey MMSIRaUScpe DaoNie (1857). In it he 
detailed the physical attributes of musical sound and, to isolate the role of the ear， 
delineated a new point of view,“physiological acoustics.”63 After dividing acoustics 
into the physical and the physiological, he discussed the sensation of tone, the opera- 
tion ofresonance in theear,compound waveforms,theharmonic series,acousticbeats， 
dissonance, combination tones, and organ stop mixtures. He Supported his descrip- 
tion ofsound propagation by the water wave analogy and his explanation of phenom- 
ena by demonstrations Using devices such as sirens, tuning forks，resonators,， and 
plucked and bowed strings.64 

In Die Zepye yoz de 7DNetb1itd209e1 (1863), Helmholtz presented a formal exposi- 
tion of the sensation of tone, but in the context of a broader purpose. He not only 
defined physical and physiological acoustics, he also engaged aesthetics and music 
theory. Thus, after summarizing the state of research in physical acoustics, he turned 
to the physiology ofhearing and to the history ofmusic theory and musical styles. His 
goal was twofold: to advance the knowledge ofhearing and sensation, and to provide 
a physical explanation of the tonal System of Western music. He acknowledged the 
infuence ofartistic invention and cultural preferences,even though his harmonic con- 
ception was fundamentally a deterministic theory based on the just scale.65 Basically 
his aesthetics followed Hanslick?s structuralismji his music theory followed Rameau?s 
harmonic system, primarily as transmitted by dAlembert. 

Die7ejpyeyot dez 70Ne1zb1pd9etappearedin foureditions(1863,1865,187o,1877) 
and in two English editions (1875, 1885) translated byAlexander Ellis (1814-9o). The 
earlyappearance of Elliss brillianttranslation withappended studies ofhis own stimu- 
lated interestand research in Britain and the United States.Tyndall and Rayleigh were 
notably infuenced by Helmholtz?s work, as were numerous music theorists who have 
-tothis day- cited Helmholtzxs magnum opus to sSupporttheir various claims regard- 
ing the scientific basis of musical consonance, harmony and tonality. 


Co1SO1CNCE QQ QISSONQNCE 


To understand Helmholtz*s work on the consonance/dissonance issue，one must 
examine his theory of hearing and his ideas about timbre perception. With anatomi- 
cal evidence disclosed by use of the compound microscope and with the explanatory 


63 Helmholtz, O7 友 e Pjosiologic&l Caxses oFEa71OO) 太 Mic, PP. 27-58. 

64 For detailed descriptions of Helmholtz*s acousticapparatus,See SeNsatio1s of7D11e, PartsIand II,and 
Appendices 1, 2,4, 8,and 13; cf Tyndall, Soxi4d (1903 [1867]) for a contemporary description ofappa- 
ratus and demonstration. For a history of acoustic apparatus, see Boring, Se]s4toN CNQ Peycebtioz，pP. 
328-32. 65 Helmholtz, Seysatioys of7D11e, PP. 364-65. 
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theories of Fourier,Ohm, and Miiller, Helmholtz formulated a sophisticated theory of 
hearing，asserting that elastic appendages to the nerves in the basilar membrane 
respond to particular frequencies by means of sympathetic vibration.66 Helmholtz 
believed that sympathetic vibration is the only natural analogue to the resolution of 
compound into simple vibrations by the ear. 

Asinall his conceptions about pitch relations, Helmholtz?s ideas about timbre were 
formed on the basis ofthe harmonic series. While he recognized that some tones con- 
tain inharmonic partials as shown earlier by Chladni and others, he argued that the 
mostpleasing musical timbres arethosethatemphasize onlythefirstsixharmonic par- 
tials.67 He clarified the relation of timbre to the Spectrum of harmonics by devising 
accuratelytuned resonatorstoaid theearin detecting the presenceand Strength ofspe- 
cific partials. With these resonators he was able to isolate all the partials up to the Six- 
teenth in thesound oflong metal strings.48 Furthermore,usingamplified tuning forks， 
he synthesized the timbres of vowel Sounds to demonstrate their spectral compo- 
nents.69 This sort of experimental documentation set his work apart from that of 
earlier investigators. 

Believing that the ear itself is the sole locus of sensation, Helmholtz endeavored to 
Showthattheear,liketheeye,introduces aberrations; itnotonly senses complexvibra- 
tions in the air, it also introduces distortion owing to the nonlinearity of the cochlea. 
Moreoverin the caseofpure tones,theear mayevenSsupplysubjective harmonics,oth- 
erwise known as“aural harmonics.”7o Itappears that Helmholtz thoughtthese subjec- 
tive harmonics were identical to combination tones.7 

Fourier analysis and the hypothesis of a nonlinear receptor enabled Helmholtz to 
develop plausible explanations forall ofthe physical phenomena discussed in Previous 
Sections. Major questions that Helmholtz failed to answer are why we hear complex 
tones as Unanalyzed, and how the ear mechanism by itself can Support the isomor- 
phism ofhis specific nerve energies model.7 

Helmholtz conceived ofconsonance as a sensory response caused by two factors,the 
a 伍 nity oftheupper partials oftwo or more tones (Kx1UIVe7WANQkCpa 有 and theabsence 
of acoustic beats among these partials. The a 伍 nity factor owes much to earlier coinci- 
dence theories. The simpler the vibrational ratio of the interval, the greater is the 
number of coinciding harmonic partials of the component tones. Dissonance, in his 
vievmis caused byalack ofsuch affnityand bythe presence ofbeats. In technical terms， 
he conceived ofdissonance as a sensation of roughness caused by the interference pat- 
terns ofthe sound waves.73 Helmholtz argued thataudible beats are caused only when 


66 Ibid., pp. 14o-51. 67 Ibid.,pp.45,182-84, 188. 68 Ibid.,p. 47. 

69 Ibid., pp. 120-24. 7o Ibid.,pp. 158-59. 71 Boring, Sejsatio71 0Nd4 Percebtioz, p. 359. 

72 On the isomorphism problem, see ibid., pp. 83-5, 9o,4o4-o8; Spender,“Psychology ofMusic:”Ppp. 
389-9o. 

73 Helmholtz, Sejs4tio1ls of 7D1e, pp. 185-96. For earlier coincidence-of-vibrations theories of conso- 
Dance, See Palisca,“Scientifc Empiricism,”pPp. 106-1o, on Benedetti (1585); H. FE. Cohen, Q&0ttDiI 
WMSic,pp.9o-97,103-11,166-7o,199-201,on Galileo(1638),Descartes(1633),and Mersenne(1636-37); 
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frequencies near to each other induce the same elastic appendages of the nerves to 
vibrate Sympathetically. Since beats can be caused both by Upper partials and by the 
fundamental, pure intervals beyond the unison can be sensed to beat. Moreover, beats 
can be caused by combination tones. He concluded that beating at 33 HZ (cycles per 
Second)is theroughestsounding;beatingatlessthan6 Hzistolerableandatmorethan 
132 Hz is imperceptible.M4 Although he reasoned that no clear physiological dividing 
line separates consonance and dissonance, his harmonic theory accepts the traditional 
Se1101i0-based categorization. Major problems forhis“roughness”theory ofdissonance 
include its failure to Sort out the distinction between dissonant intervals and out-of- 
tune intervals,and its failure to square with his fxed beatfindings the varying limmata 
that characterize different auditory ranges.75 

Helmholtz believed thata theory ofharmony based on Scientific 人 act need not reSOrt 
to metaphysics. For him, consonance and dissonance were intrinsic properties oftone. 
He thought he had been more Successful than mathematicians，such as Euler，in 
answering the questions SuUrrounding Pythagorean notions ofconsonance. Helmholtz 
moved the consonance argument from the realm of number theory to that of physiol- 
ogy, but he ended up with a harmonic theory that has all of the limitations of a har- 
Imonic-series-based System: his theory was hobbled by reliance on the just scale with 
its inabilitytosupportmodulation,6and hehad no solid basis forthe minor chord,the 
minor Scale, or the subdominant harmonic function. Drawing upon his acoustical cri- 
teria, Helmholtz decided that the minor triad was “inferior” to the major triad, since 
“the relation ofall the parts ofa minor chord to the fundamental note is not so imme- 
diateas thatforthemajor chord.”He concluded from this that the minor key was like- 
wise “inferior” to the major key, citing the predominance of major-mode works in 
both popular and classical repertories in support ofhis argument. 

Helmholtzs views about harmonic theory were largely mechanistic, but obviously 
the product of careful study.77 From Rameau he took the idea of the KG (co1bs 
5S010O1e) as the SouUrce of consonance, the major triad, and the native intervals (octave 
and ffthb). He offered two explanations of the minor triad, one resembling Rameau?s 
double root theory, the other original: the faintness of the Kaxg?s ffth partial - 
the major seventeenth above the fundamental - permits its modification from major 
to minor. Likewise，he offered two explanations for the origins of the dominant 
Seventh chord, one resembling Moritz Hauptmann?s (1792-1868) overlapping triads 


Christensen,RaNeaLQN0AMUSiCXLTHox9Ht PP.244-46,on Esteve(1751)andEuler(1739).Foranearlierno- 
beats theory ofconsonance, See Fontenelle [Sauveur],“Determination drun Son fixe”(17oo), p. 143. 

74 Helmholtz, Sejsatioxs of7D1e, pp. 166-73,191-92. 

75 On the limma problem, see Pierce, Sciextce of Msical Soz0104, pp. 78-86. 

76 In Sexsatio1s o 7Die, pp. 320-21, Helmholtz admitted the need for tempered tuning in modern 
instrumental music. 

77 For Helmholtzs harmonic theory, see ibid., pp. 29o-362; on the two derivations ofthe minor triad， 
p. 294; on the superiority of the major mode,p. 3o1; on Seventh chords as overlapping triads，pPp. 
341-44; on the dominant Seventh chord with natural Seventh (4:7), p. 347. 
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theoryy8 the other resembling Sorge?s idea that it essentially stems from harmonics 4， 
5, 6,and 7.79 Helmholtz rather conservatively advocated just tuning because it fit his 
theory of hearing and his acoustic basis for consonance and dissonance; on the other 
hand,hetookthe idea ofa scale-based tonality from F.-J.Fetis (1784-1871) and devel- 
oped it into a well-reasoned description ofthe major-minor key system.so At bottom， 
the harmonic series is Helmholtzxs building block. It shaped his entire theory of 
hearing, his explanation of consonance and dissonance, and ultimately his theory of 
harmony and tonality. Although he expressed the idea indirectly，Helmholtz was 
perhaps history?s most persuasive advocate for the“physicalist” view that the har- 
Imonic series is the fundamental natural force that shaped the Western pitch System. 
Unlike manyearlier advocates ofthis position,however (Such as Rameau), Helmholtz 
was original by focusing less on the“external>” acoustical phenomenon than Upon its 
Operations within the ear itself 


Carl Stumpf 


Circumstances in Stumpf?s life brought him into contact with an intellectual stream 
rather different from the Helmholtzian tradition. Coming from a 伺 mily of physi- 
cians, he was able early on to prepare himself for an academic career - although his 
first desire was to pursue the study of music. His university training at Wiirzburg 
and Gottingen brought him into contact with the philosopher-psychologists Franz 
Brentano (1838-1917) and Hermann Lotze (1817-81). Following studies in physics， 
physiology, philosophy, and theology, he held professorships at Wiirzburg, Prague， 
Halle, Munich, and Berlin. At Berlin he expanded a small psychological laboratory 
founded by Hermann Ebbinghaus (185o-19o9) into a 名]ll-blown institute. It soon 
competed with the Leipzig laboratory founded earlier by his infuential rival 
Wilheljm Wundt (1832-192o0)， the architect of experimental psychology. 
Interestingly, it was only in 1894, when Stumpf accepted the Berlin post, that he 
became personally acquainted with Helmholtz, bythen terminally 刘 and in the last 
months of life. 

Stumpf followed the phenomenological path of his mentor FranZz Brentano. 
Brentano?s“act psychology”claimed to deal with pure consciousnessi it Stressed 
Systematic observation more than experimentation and examined the mental act - 


78 For Hauptmann?s theory ofseventh chords in 瑟 z71toNt 太 2004 Met 大 (1853), see Heathcote trans., pp. 
55-64. Shirlaw，7Heom) of Famio0，pP. 363-65，provides a commentary. Also see the discussion in 
Chapter 14, pp. 459-61. 

79 For Sorge's derivation of the dominant Seventh chord in 公 ]zeNQCU CE7 MUNS1CQLESCHeN CONt05z 丰 ON 
(1745-47), See Reilly “Translation and Commentary:”pp. 81-84, 494-99. 

8o Helmholtz, Sexsatioys of 7De, p. 24o. See also Warren,“Helmholtzs Continuing Infuence,”PPp. 
263-64. On Fetis, see Chapter 23, pp. 747-49. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


From acoustics to 7o7jsyCpolo9ie 263 


judging，imagining，experiencing - more than the“content”of the experience. 
Stumpf>s focus was similar, but his personal methodology relied on expert introspec- 
tive observation SUpported by experiment and demonstration.8: Stumpf was inter- 
ested in the mental aspects of perception and in group differences,which,in his music 
research, translated into investigations of musical apperception, issues of musicality， 
and musicofother cultures. Wundt, who had been an assistantto Helmholtz for thir- 
teen years, Studied the elements of immediate experience as the key to higher-level 
States of consciousness; he valued experimental design and rigorous laboratory 
control. Stumpf”sholistic perspective and reliance on expertjudgmentstood in sharp 
coOntrast and 名 eled the acrimonious Stump 仁 Wundt debate over methodology.2 
Fundamentally, Stumpf>*s position wasthis: ifthefindingsofsterilelaboratory experi- 
ments contradict expert introspective judgments，the experiments are probably 
faulty. 


70Ne 9yCpology 


Like Helmholtz,Stumpfturned to issues ofmusical perception during his thirties and 
forties. He spent fifteen years writing his monumental， two-volume 7o7jsyCpolo9ie 
(1883,189o). Stumpfcoined the term 707bpsyCpologqie to designate a new discipline that 
placed musical acoustics and physiology in the service of psychology. Tone psychology 
may be viewed as a philosophically oriented phase of music psychology whose scope 
was limited to psychoacoustics and the experiential aspects ofelementary tonal organ- 
ization. Under the mounting pressure of Behaviorism and Gestalt psychology, the 
label and viewpoint fell into disuse after GeEza REveEsz2s ZU G71Utdleg2047 de7 
7DbsyCpologie (1913). 

While much of Stumpf?s output was directed rather narrowly toward musical 
issues,the broader implications ofhis theoretical stance were not lost on his students. 
His renowned student Edmund Husserl(1859-1938) formulated a philosophy ofphe- 
nomenology that, in its early version, prefigured Gestalt psychology.83 All three ofthe 
founding fgures ofthe Gestalt school of Psychology - Max Wertheimer (188o-1943)， 
Wolfgang Kohler (1887-1967), and Kurt Koffka (1886-1941) - were Stumpf>s stu- 
dentsatthe University of Berlin,and both Kohlerand Wertheimertaughtthereas they 
articulated and developed their tneories.84 


81 Discussions of the _ orientation of Brentano and Stumpf include “Carl Stumpf2”Ppp. 4o-57; 
Heidbreder，Seve PCcpologies，pP. 98-1o1; Boring， 瑟 istom) oF ExbjeriteNtzl PSyCpology，pP. 356-713 
Rothfarb,“Beginnings of Music Psychology:”pp. 1o-17; Ash, Gesta 引 Poycpology, ppP. 28-38. 

82 On the Stump 人 Wundt debate see Blumenthal, “Shaping a Tradition,”Pp. 59; Boring,， 瑟 istomDy) of 
Bobe7teNtrL Psycpology, p. 365. Also see Chapter 31, pp. 96o-61. 

83 On Husserls relation to Gestalt psychology， see Boring， Fistomy OF Bojperze1ttZ1 Poycpology，pP. 
367-68. 84 See Ash, Gestzii Psychology, ppP. 38-41. 
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7ONCQL Jsio7N 


Stumpf>s assessment of the consonance/dissonance problem shows how far he 
departed from Helmholtz?*s theoretical stance.， More an Aristoxenian than a 
Pythagorean, Stumpfbased his investigation on his own perceptual judgments and on 
the judgments of other listeners. He was mainly interested in the mental processes 
underlying music. 

Stumpfargued that intervals formed from pure (Sinusoidal) tones can, like complex 
tones, be judged consonant or dissonant - and thus the phenomenon must be inde- 
pendent of both the coincidence and the beating of the partials of complex tones.85 
He Proposed instead that consonance is the perceptual result of tonal fusion 
(7DAVe7ScpotelzUU9) -the phenomenon oftwo tones blending to the extentthatthey are 
Sensed to be “unitary.”86 Stumpf deemed this characteristic to be an unanalyzable 
percept of the mind. The tonal fusion of dyads, he asserted, is entirely a function of 
the ratios ofthe fundamental frequencies ofthe tones -even ifslightly mistuned -and 
is independent of timbre, loudness, or register. The epistemological foundation of 
Stumpf?s 7oxzye7scp11elLzWU9 theory Was psychological, rather than physical or physio- 
logical, and the evidence he used to bolster it was a mix of empiricism and mental- 
ism.87 

Following pilot studies conducted in Wiirzburg and Prague, he undertook a formal 
Study of tonal fusion at the University of Halle, where he asked listeners of differing 
levels ofmnusical experience to reporttheir perceptions when theyheard various dyads. 
Musically naive listeners would misperceive two different tones as a Single tonal 
Percept (i.e., report tonal fusion) quite often,and levels ofthese misperceptions varied 
Systematically across five gradations Such that the octave was most often misperceived 
asa Single tone - that is, perceived as fused. The perfect fifth had the second highest 
level of perceptual fusion, followed by the perfect fourth, the major and minor thirds 
(and their octave complements), and then the major and minor seconds (and comple- 
ments) and the tritone. Fusion levels for octave compounds of these intervals tended 
to follow the same pattern. Thus the Sequence of intervals in this spectrum of conso- 
nanceand dissonance resembles that described by Helmholtz,buttheevidentiary basis 
ofStumpf?s sequence wasvery different. Where Helmholtz had held thatbeats among 
Upper partials ofcomplex tones generate dissonance,Stumpfasserted instead that dis- 
Sonance is a psychological response: the perception oflack oftonal fusion of two tones. 
The tones could themselves lack upper partials (and even be presented to Separate earS) 
and still be judged dissonant. Stumpf even argued that neither the physical stimulus 
Dor the physiological experience is a necessary condition of consonance: the mental 


85 Stumpf 7ozbsycpoloqgie,vol. II PP. 206-08. 
86 Stumpf”s coverage of fusion theory appears in ibid., pp. 127-219. 
87 See Boring, FistomD) of ExbeileNtal PsycCpology, pp. 368-71. 
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images (PhpaxNtasieyvosteli9ez) of the tones can be judged, through introspective “lis- 
tening,”as either Consonant Or dissonant.88 

Stumpf>”s early work on consonance and dissonance was limited to the perceptual 
fusion or nonr-fusion of dyadic tonal combinations. Hugo Riemann (1849-1919) - 
perhaps motivated by Stumpf?s refutation of the theory of undertones89 - criticized 
the theory oftonal fusion as too limited because it failed to describe, letalone explain， 
consonanceand dissonance ofcombinations ofthree or more tones.9" Stumpfrevisited 
the issue in 1911.9: He held thatadditional tones have no effect on judgments of con- 
Sonanceand dissonance,which areimmediate (unmediated) sensations. By Stating that 
tonal fusion results from perceiving irreducible wholes rather than sums of compo- 
nents of the physical stimulus, Stumpfseemed to approach the Gestaltist Position but 
Stop Short: the irreducible wholes that he described still constituted musical elements. 
To describe the perceptual characteristics ofchordal structures,Stumpfused thealter- 
native terms concordance and discordance, which he proposed are percepts based on 
reflection and interpretation; he realized that chordal effects are very context- 
dependent. Butthisattemptdid notdiffuse the criticism thathis theory oftonal fusion 
is too elemental to be useful to musicians.%: 


The legacy of Helmholtz and Stumpf 


Before the twentieth century, concepts Such as“native>” intervals,“natural” scales,and 
“laws”of consonance were accepted as self-evident. Today, the truth of such terms 
Stands in doubt. Even basic notions of consonance and dissonance have been encum- 
bered with multiple, often contradictory, meanings.93 For musicians these constructs 
depend on musical contexts that are Subject to the stylistic norms of the culture. In 
functional harmony, verticajities exhibit levels of tendency ofr attraction, Stability or 
instability; in colorharmonytheidentical structures are generally devoid ofthese char- 
acteristics butinstead exhibitlevels ofcolor tension. Such fuid characteristics seem far 
removed from the Scientistys neatly defined notions of fusion,，sensory consonance 
(euphony), or sensory dissonance (roughness). Sweet, Salt, SoUr, bitter - all are agree- 
able sensations to the chef when judiciously used. Similar comparative judgments 
apply in music. While interesting to contemplate, theory-bound classifications of 


88 For a more ample discussion of Stumpf>s fusion theory, see Boring, Sexzs4atio Nd Peycebtio1，pP. 
36o-63; Davies, Psycpnolagy ofMzsic, PP. 16o-62. 

89 Stumpfrefutes the undertone idea in 7Dzbsycpolaqie, vol. II, PP. 264-67. 

90 Foradiscussion ofRiemann?s“Zur Theorie der Konsonanz Und Dissonanz”(19ol), see Mickelsen， 
RieM01NAS TeoD) oa7MO， PP. 57-59. 

91 Stumpf “Konsonanz und Konkordanz”(1911). For a Synopsis of this work, see Rothfarb，K2ttb: 
Selected Titilgs, pp.42-43. 

92 See Rothfarb,“Beginnings of Music Psychology>”pp. 2o-3o, on Kurth”s critique of Stumpf>s tone 
psychology On Kurth, see Chapter 3o, pp. 939-44. 93 See Butler, Gyide 如 Peycebtiot, ppP. 118-22. 
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pleasant/unpleasant,euphonious/rough - vestiges ofthe clockwork universe- seem to 
most musicians to miss the target.9%4 Neither Helmholtz nor Stumpf seemed to antici- 
Pate this assesSment. 

To mnusic theorists contemplating the radical style changes in Western music during 
the past two centuries, the allure of Helmholtzian natural-law theories of music has 
但 ded. To be sure, Helmholtz?s ljaboratory study of the properties of raw sound has 
Spurred investigators to continue the exploration. After all, any work in music cogni- 
tion requires an accurate Understanding of the physical components of the ProcesS.95 
Helmholtz?s lasting contribution to music theory was not his tradition-bound har- 
monic System but rather his vision that, despite Immanuel Kant?s reservations about 
the analyzability of psychic processes,96 experimental methodology can be applied to 
aspects of music perception. 

Stumpf?s legacy to musictheory rests more on viewpointthan discovery. His theory 
oftonal fusion appears to have had little infuence, to judge 位 om the scant number of 
discussions of 7DNmVe7scjpMlelzz0t9 by leading music theorists of the twentieth century. 
Perhaps tonal fusion is such an apparent sensory attribute thathis elementary fndings 
inspired little comment. Stumpf?s indirect infuence on perceptual theories of music 
may be considered his most important contribution - a _ contribution found not So 
much in his theories as in the way he gathered evidence to Support them. He was con- 
vinced that the perception of musical relationships is necessarily guided by musically 
informed judgment- learned perceptual skills. He realized that declarations - physical 
Or physiological - about the consonant or dissonant value of tonal combinations have 
no musical meaning unless actual listeners Say they Sound consonant or dissonant. 

Clearly Stumpffound Helmholtz?s sensory-level data insu 伍 cient to explain higher- 
level perceptual judgments of music. Much of his research effort was directed at coOrT- 
recting Helmholtzs conclusions about the consonance/dissonance problem. But， 
despite their very different scientific orientations, Stumpfacknowledged Helmholtz?s 
eminence as a Spokesman for mechanistic research. Shortly after Helmholtzs death， 
Stumpfexpressed his esteem in this magnanimous eulogy: 


Since the death ofDarwin,theloss ofno onein thescientificworld has made such a deep 
impression as that of Helmholtz . . . From the early beginning of his career, from the 
timeoftheanatomicaland chemical studies ofhisyouth,all his researches were directed 
towards high ends,and were crowned with great Success. Whenever he smote the rock 
of nature, there gushed forth the living waters of knowledge.27 


94 For critiques of the consonance/dissonance problem, see Butler, Gxide 如 Percebtioz， pp. 118-22; 
Davies，Psycpology of Mzxsic，pP. 156-75; Farnsworth,，Social Psycpolagy of Msic，pPp. 42-46; Lundin， 
Objectpme Psychology ofMzsic, PP. 82-92; Pierce, Sciece ofMzsSicaL So1d, pp. 78-101. 

95 For discussions ofon-going research in the Helmholtz tradition, see Rasch and Plomp,“Perception 
of Musical Tones”Ppp. 1-24; Risset and Wessel,“Exploration of Timbre”PpPp. 25-58; Terhardt， 
“Concept of Musical Consonance”Ppp. 276-95. 

96 On the Kantian legacy, see Gardner, Mizds Nem Scie1Ce, PP. 98-102. 

97 Stumpft“Helmholtz and the New Psychology>”Pp. 1. 
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CATHERINE NOLAN 


In Chapter 6 of Tje MaxaUal of Daio1Nics (early second century CE), Nicomachus of 
Gerasa narrates the legendary Story of Pythagoras passing by the blacksmithys shop， 
during which in an epiphany of sonorous revelation, he discovered the correlation of 
Sounding intervals and their numerical ratios. According to Nicomachus, Pythagoras 
Perceived from the striking ofthehammers on theanvils the consonant intervals ofthe 
octave, fifth, and fourth, and the dissonant interval of the whole tone separating the 
ffth and fourth. Experimenting in the smithy with various 包 ctors that might have 
infuenced the interval differences he heard (force of the hammer blows, shape of the 
hammer,， material being casb, he concluded that it was the relative weight of the 
hammers thatengendered the differences in the sounding intervals,and he attempted 
to verify his conclusion by comparing the sounds of plucked strings of equal tension 
and lengths, proportionally weighted according to the ratios of the intervals.: 

Physical and logical incongruities or misrepresentations in Nicomachus?s narrative 
aside, the parable became a fxture of neo-Pythagorean discourse because of its meta- 
phoric resonance: it encapsulated the essence of Pythagorean understanding of 
number as material or coOrporeal, and it venerated Pythagoras as the discoverer of the 
mathematical ratios underlying the science of harmonics. The parable also established 
aframe ofreferencein music-theoretical thoughtin theassociation between musicand 
number, or more accurately, music theory and mathematical models, since it is not 
through number alone butthrough the more fundamental notions ofuniversality and 
truth embedded in Pythagorean and Platonic mathematics and philosophy that one 
can best begin to apprehend the broad range of interrelationships between music 
theory and mathematics. 

Following an overview of the legacies of Pythagorean arithmetic that forged the 
tenacious bond between mathematics and music theory, I explore the association of 
music theory and mathematics from several perspectives: numerical models, geomet- 
ric imagery, combinatorics, set theory and group theory, and transformational theory. 
Collectively, these perspectives encompass the most fertile interconnections of music 
theoryand mathematics from the MiddleAgestothelate twentieth century.Iconclude 
with some reflections on prescriptive applications of mathematics in twentieth- 
Century music-theoretical thought. 


1 Levin, 7Tjpe MtUaL oFEa7MiONics, pp. 83-97.A related version ofthe Pythagorean Myth is narrated in 
Chaprter 5, pp. 142-43. 
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Figure 10.1 The Pythagorean tetyractbs 


Pythagorean legacies: an Overview 


The two most fundamental tenets of the syncretic intellectual force known as 
Pythagoreanism are: (1) thatnumbers are constituent elements of reality; and (2) that 
numbers and their ratios provide the key to explaining the order of nature and the 
Universe.> These tenets epitomize the central doctrine of Pythagorean philosophy 
and science: the metaphysical significance of numbers transcends their computa- 
tional utility. Pythagorean mathematician-philosophers grouped together the sub- 
jects that Boethius later called the 9UadjioizMt - arithmetic，geometry，music 
(harmonics), and astronomy - through the conformity of number and observation 
they revealed.3 Mathematics permeates the quadrivial sciences, whose cosmological 
aspirations imbue certain numbers and ratios with mystical or Symbolic meaning. 
One ofthe most potent Pythagorean Symbols was the tetracts ofthe decad (See Figure 
10.1). The tetractys is an arrangement of points in the shape of a triangle, and repre- 
Sents thefirstfour natural numbers,whosesumis 1o(1 十 2 十 3 十 4 三 10).4Thenumber 
4 possessed various Symbolic, ifeclectic associations, such as the number ofelements 
(earth, water, air, and fire), the number of seasons, and the number of points or Ver- 
tices needed to construct a tetrahedron (pyramid), the simplest regular polyhedron. 
The number 1lo represented the basis of the numeration System (units, tens, hun- 
dreds,etc.) and the concomitant Principle of cyclical renewal, another manifestation 
of the unity of mathematical, natural, and cosmological elements. From the integral 
COnstituents of the Pythagorean tetractbs arise the ratios of the harmonious intervals 
OF COnsonances: the unison (1:1), the octave (2:1), the fifth (3:2), and the fourth 
(4:3). The cosmological order expressed by these Simple proportions corresponds to 


2 Lippman，Mzsica&l THox9Hpt pp. 2-44. Numbers in Pythagorean mathematics refer to the natural 
numbers (the positive integers beginning with 1, also called the counting numbers) and fractions Or 
ratios formed ofthose numbers. See Barker, GyeeR WMSiCaL Tit9S, ppP. 5-11,28-51; See also James, Te 
Msic ofthe Sjjeyes, pp. 20-40. Also see Chapter 4, pp. 114-17. 

3 Lippman, MUWsSicaL 7TjpoxgHpt p. 155; Wagner “The Seven Liberal Arts”pPp. 2-9. Also see Chapter 5， 
P. 142. 

4 Thenumber loisatriangularnumber,aspecies offiguratenumbers,which can be represented as geo- 
metric fgures (triangles，squares，etc.) constructed by arrangements of points. See Gullberg， 
Mathetatics, pp. 289-92; Mariarz and Greenwood, G7eeR Matheatical PHzloso 思 ,ppP. 24-29; Crocker， 
“Pythagorean Mathematics and Music”Ppp. 19o-91. 
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the harmonic consonances, which were demonstrated empirically in the ratios of the 
lengths ofvibrating Strings.5 

Pythagorean mathematics included a theory of ratio (the relation of two quantities) 
and a theory of proportion (the relation of two or more ratios). Ratios were classified 
exhaustively into Six categories: equal, Superparticular (or epimere), Superpartient 
(or epimore)，multiple，multiple-superparticular，and multiple-superpartient.。 
Proportions of three terms were identified as arithmetic，geometric, and harmonic 
progressions, the middle term being the mean.7 String lengths of 12，9,，8, and 6 
embody the ratios of the consonances (12:6=2:1, 12:8=9:6=3:2,8:6=4:3) and 
the Pythagorean whole tone (9:8), as well as the arithmetic and harmonic means 
(12:9:6 and 12:8:6 respectively). (See Figure 1o.3,p.281.) 

Explaining musical intervals through ratios and combinations of ratios became the 
defining feature of the Pythagorean tradition of inquiry in music theory and acousti- 
cal Science. Ratios of (as opposed to differences between) String lengths or Vibration 
frequencies yield universally valid quantification of intervals, independent of the 
actual pitches involved. Arithmetic operations were used to calculate combinations of 
intervals: the addition of intervals was computed by multiplication of their ratios， 
while the subtraction of intervals was computed by their division. Thus, the terms of 
the ratios involved in the formation of the octave by the addition of the ffth and the 
fourth (3:2X4:3 三 2:1) reinforce the integrity ofthe 如 tractbs,and dissonant intervals 
were computed in relation to the consonances.The interval representing the difference 
between a fifth and a fourth, the Pythagorean whole tone, expresses the ratio 9:8 
(3:2=4:3=9:8), while the interval remaining when two whole tones are SuUbtracted 
from a fourth，the Pythagorean diatonic semitone，eXpresses the ratio 256:243 
(4:3=9:8)=9:8=256:243).8The consonant intervals form a fixed intervallic frame- 
work, in which the octave is subdivided into two fourths separated by a whole tone 
(4:3X9:8X4:3=144:72=2:1); the disjunct fourths form the fxed boundaries of 
two tetrachords, whose movable interior pitches could be tuned in various ratios pre- 
Scribed by theorists in their determinations of the intervals characteristic of the three 
genera (diatonic，chromatic，and enharmonic). The formally Simple mathematics 
underlying the Pythagorean System established a later standard for comparison with 
other tuning systems.9 


5 For consistencyy ratios of intervals in this essay are given in terms ofvibration frequencies rather than 
String lengths, despite the resultant anachronism with respect to Pythagorean mathematics. The two 
ratios are inversely proportional; thatis,the ratio 2:1 represents the relation between frequencies,while 
1:2 represents the relation between String lengths of octave-related pitches. 

6 See Crocker“Pythagorean Mathematics”pp. 191-92.Inalgebraic terms,the six ratio classes in their 
lowest terms can be represented as follows: equal 人:Z); SUperparticular (十 1:30); SUperpartient (十 
m:X, where m is not a 包 ctor of z); multiple (nx:x); multiple-superparticular (nx 二 1: 区 ;and multiple- 
Superpartient (nx 十 m:x, where m is not a 人 actor of x). 

7 The theory of proportion in ancient Greek mathematics is clearly explained in Mariarz and 
Greenwood, G7eeR Matjheatical Piilosobjy, pp. 30-36. See also Figure 4.2, p. 116. 

8 Barker, GeeR MISicaL Tittgs, vol.I, pp. 3-523 Lippman, MzsicaL THoxgAt PP. 13-19. 

9 For more on Pythagorean tuning see Chapter 7, pp. 195-98. 
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Notwithstanding the monumental position of the Pythagorean tradition in Specu- 
lative music theory, Pythagoras holds an even greater place of honor in Western civil- 
ization. His importance as a mathematician rests largely on his celebrated theorem 
abonut the relationships of the sides of all right triangles.12 His (later reconstructed) 
proof of the theorem established the timeless methodology of mathematical proof by 
deduction from a set ofaxioms,land the deductive method was propounded by Greek 
mathematicians and philosophers as the only certain means to obtain universal truths. 
The thirteen books of Euclids Eeejt 帮 , for example,， present a logically organized 
compendium of ancient knowledge in plane and solid geometry and number theory 
through a series of definitions, postulates or axioms, and propositions or theorems， 
and is still regarded as the ideal model of deductive reasoning. The quintessential 
rationalism of deduction in Greek mathematics formed the bedrock of mathematical 
formulation, and vitalized the discipline by fostering continual inquiry into its first 
Principles.2 Later reevaluations of Euclidean standards of universality，particularly 
those arising in the seventeenth and nineteenth centuries fom the invention of new 
algebraic and geometric rules or axioms Upon which to build deductive systems, Ulti- 
mately led to revised conceptions of truth in mathematics, and opened Up vast new 
areas ofmathematical and philosophical inquiry,some ofwhich had a profound impact 
on Speculative music theory. 

Post-Pythagorean mathematical achievements offered intellectual stimulation in 
both scientific and humanistic disciplines as the conceptual scope of European math- 
ematics expanded in response to Scientific discoveries,，cultural developments,， and 
technological accomplishments. The sixteenth-century coalescence of humanism in 
therediscovery ofancient Greek textsand scientificempiricism in theearlyexperimen- 
tal tradition eroded the cornerstone of Pythagoreanism,and the process ofundermin- 
ing Pythagorean and neo-Platonic mysticism setthestagefornewtypes ofengagement 
between the disciplines of music theory and mathematics. The seventeenth century 
marked a watershed in musical Science, as the analysis of sound shifted from its 
Pythagorean foundation in number to a Scientific foundation in physics, and empiri- 
cal experimentation began to claim partnership with mathematics.13 The scope of 
mathematics, which in the Pythagorean tradition was concerned with the qualities of 
magnitudeand multitude, dramatically expanded in and after the seventeenth century 
to embrace temporal, spatial, and logical conceptualizations of objects, qualities, and 
relations. The eflorescence of new branches of mathematics in the seventeenth 


10 The square ofthe hypotenuse (hb) is equal to the sum of the squares of the other two sides (a and b): 
that is,hz 王 32 十 b2. 

11 Pythagoras"s proof appears in Singh，Fe7iats BINM0 pp. 287-88. See also Rotman, 707NEYy 1 加 
Mat 妇 etatics, PP. 47-51. 

12 Aaboe, BEbisodes, pp. 46-53; Mariarz and Greenwood,，G7eeR Mat 妇 eatical Pilosobjiy，pPP. 233-41; 
Tiles, Mat 态 etatics ON1Q 如 e TUGe ofFReaso1, PP. 1-32. 

13 For contrasting, but complementary, perspectives on music theory and science in the seventeenth 
Century see Palisca, 互 0M0N1SN3 Cohen QU0NNJ2G Msic. Also see Chapter 8,pp. 223-24 and Chapter 9， 


PP. 246-47. 
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Century (analytic geometry, combinatorics and probability theory,and calculus) and in 
the nineteenth century (modular arithmetic, non-Euclidean geometries, group theory， 
and Set theory) brought new dimensions - literally and fguratively - to both algebra 
and geometry,and strengthened thealready firm association ofmathematics and music 
theory by introducing novel mathematical models. 


Numerical models in music tpeory 


The rich implications of Pythagorean and Platonic philosophy and mathematics， 
ratios and magnitudes and their geometric representation，governed the Science of 
music from the Middle Ages to the Renaissance. Ratio and proportion, understood 
today in algebraic terms,， were conceived in Greek mathematics in terms of a close 
asSociation of arithmetic and geometry epitomized by proportional relations of the 
lengths of vibrating Strings. Geometric primitives - lengths,， areas,， angles - Were 
exXpressed exclusively as numbers and fractions or ratios. Numbers themselves could 
be represented as geometric figures，while mathematical properties of figurate 
numbers were demonstrated with arithmetic.14 Until the fifteenth century, the ratios 
of Pythagorean diatonic tuning remained virtually unchallenged in specujlative music 
theory, even as the inventory of consonances expanded in contrapuntal Practice and 
practical treatises to embrace thirds and sixths as imperfect consonances.5 In the 
early Renaissance, the disunion of theory and practice became an important issue 
when new Speculations on tuning focused on the imperfect consonances. The 
Pythagorean major third (81:64) and minor third (32:27) were apprehended as too 
large and too small respectively, and were replaced where possible by the mathemat- 
ically simpler, just ratios 5:4and 6:5 by Bartolomeo Ramis de Pareia (MzsSica 7actica， 
1482)，who articulated the Principle of just intonation based on maximizing the 
number of pure ffths and thirds in a scale.:6 The theoretical ideal of just intonation 
was bolstered by its advocates through appeal to the authority of Ptolemy?s syntonic 
diatonic tuning. Lodovico Fogliano (Wasica 态 eoyica, 1529) defended the ratios of the 
just thirds (5:4 and 6:5) by invoking the Pythagorean classes of ratios; the ratios of 
the just major and minor thirds, like those of the four Pythagorean consonances, are 
Superparticular, while the major and minor sixths, 5:3 and 8:5 respectively, belong 
to the Superpartient class of ratios.17 


14 Seenote4above.The intimatealliance ofarithmeticand geometry was noteven broken bythe crisis 
of Pythagorean mathematics over the existence of irrational numbers. 

15 See Chapter 6,pp. 178-84. 

16 Theratios ofthe successive intervals within an octave in mostrepresentations ofjustintonation (Cor- 
responding to the major scale) are: 9:8, 10:9, 16:15, 9:8, 10:9, 9:8, 16:15. (See Backus, 4cowstical 
Foxiaatio1s, p. 125.) Barbour discusses the history ofjust intonation from Ramis to Kepler, Mersenne， 
Marpurg,and Euler in Ttz9 CU04 727beaMtelt 加 pp.89-105.Also see Chapter 7,pp. 198-2ol and Figure 
8.2, p. 236. 

17 Palisca, 瑟 XM0NisMt, PP. 235-44. See also Barbour, 720119 CNQ 727be7aMte21t 坟 PP. 16-24, 93-96. 
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Figure 10.2 ”Zarlino?s Se10110, Ze 8ttO01 AUONCUe PartI, p. 25 


Zarlino (Ze 53 刀 t 帮 OU1 Na17MLON1Cpe, 1558) appealed to neo-Platonic number theory for 
theoretical justification of the imperfect consonances with his construction of the 
SE110110, a COnceptual extension of the Pythagorean tetracts, comprising the integers 
from lto6(seeFigure 10.2). Like the tetactbs, Zarlino?s seza1to a 全 rms the association 
of number and the cosmos, possesses a Special numerical property, and embodies the 
ratios of the consonances, extended to include the just major third (5 :4), minor third 
(6:5),and major Sixth (5:3). (The ratio of the just minor sixth [8:5] 包 lls outside the 
Se110110, but Zarlino explains its consonant status through its adjoining of the fourth 
and minor third with the shared term 6-8:6and6:5.)88The symbolic importance of 
6isthat it is the first perfectnumber; that is, 6 is the sum ofall its factors except itself 
(1+2+3=6).All ratios ofterms from 1 to 6 form consonances (in just intonation) OF 
their octave compounds. Zarlino”s diagram of the“sonorous numbers”Sshows the 
numbers 1 to 6 distributed equidistantly in the center ring. Ratios between all pairs of 
termsare identified in three concentric levels: those between adjacent terms in the first 


18 Zarlino could not extend the Sexza1io to 8 to accommodate the 8:5 ratio of the minor sixth, because 
that would have forced the inclusion of ratios involving the term 7 as consonances (Palisca, 万 120175111， 
pp. 247-50). See also Cohen, QU4NNJJDUG Msic, pp. 3-6; and Chapter 24, pp. 754-55. 
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level, those between terms which differ by 2 in the middle level, and those between 
terms which differ by 3 in the outermost level. 

Zarlino?s conception of the Sez4a17io was challenged not long after its Publication by 
authors seeking a physical, rather than numerical, explanation for consonance (e.g.， 
Vincenzo Galilei, Discoyso zzto7to Caobeye 下 MesSe7 Giose 砚 Zoo 1589); their empir- 
ical methods marked the early stages of the scientific revolution. Marin Mersenne?s 
五 a7MiONie We1Sele (1636-37) refers to anumber ofimportant early scientific investi- 
gations (e.g., by Benedetti, Galileo Galilei, and Beeckman) on the acoustical propaga- 
tion ofsound.29 Number continued to govern the assessment of consonance through 
comparison of the relative simplicity of 们 equency ratios, and the monochord contin- 
ued to beused to representintervalsbystringlengthsaslateasRameau2sTyaitEde Pa7- 
MONIE (1722),butarevisionistattitude had neverthelesstaken hold in musical science.2 
Certain Seventeenth- and eighteenth-century Speculative theorists - including 
Mersenne,，Werckmeister, Huygens, and Sauveur - who were Simultaneously physi- 
cists and mathematicians, Wrote prolifically on systems of temperament for keyboard 
and fretted instruments. The ratios of Pythagorean or just intonation were adjusted 
according to a variety of mathematical schemes to avoid the disequilibrium of the 
Octave Upon SUccessive concatenations of consonances. Pitch was determined through 
physical measurement ofvibration frequencies,and mathematics, loosened from neo- 
Platonic mysticism, served as a companion to physics, a means to quantify relation- 
Ships and to Structure arguments and proofs. 

Thenumerical approach to the problem ofranking intervals, however, continued to 
find expression in the arithmeticand geometric solutions ofKepler, Tartini,and Euler. 
Kepler (GaoONice MU0Udi, 1619) utilized the diameter of a circle and inscribed regular 
polygons (equilateral triangle, square, pentagon,hexagon,and octagon) to explain the 
consonances ofthesexza7io (including the minor sixth,8:5).22Tartini (TYattato 形 MNSiCC 
SeCco1ld0 UVeU SCiel2aU dela7MioNica, 1754) attempted imaginatively, iffaultily, to derive 
the intervals of major and minor harmony from a hierarchy of relationships based on 
harmonic, arithmetic, and geometric proportions between the circumference, diame- 
ter, and Sines of a circle.2 Instead of measuring consonance or dissonance in absolute 
terms,， Euler (727tzMeN MOVAe 友 eo1iae MU6iCae， 1739) devised an index with which to 
measure the degree of agreeableness (gadls SUavitats) of each interval; his method 
involved takingtheprime factors oftheterms ofthe interval>s ratio, subtracting 1 from 
each factor,andadding 1 to the subtotal to arrive atag1Uadls SUaVita 好 s -thesmallerthe 


19 See Dostrovsky,“Early Vibration Theory.”See also Chapter 9, p. 250. 

20 Christensen presents an illuminating discussion of the incursion ofempirical science into Specula- 
tivemusictheory duringthe period following Zarlino to Rameaus 7yUttiEin RaMteaU0Nd MUWSiCQLTNOUIAb 
pp. 71-9o. 

21 Walker, Stxdies il WMSical Scielce, pp. 44-54; Cohen, QUaNtD1I9 Msic, PP. 16-23. See also Chapter 
8, pp.233-35- 

22 The musical theory of Tartini, including a discussion ofits mathematical shortcomings,is discussed 
in depth by Walker，Stxdies zi MiC，pp. 123-7o. Tartinis mathematical errors are discussed in 
Planchart, “Theories of Giuseppe Tartini”pp. 4o-47. 
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total, the higher the degree of suavity. Euler, evidently undeterred by the anomalies 
arising within his rankings, extended the mathematical ranking process to configura- 
tions ofmultiple intervals (chords).23 

Newmathematical discoveriesand inventionswereswiftlyadopted byscientistsand 
theorists of music during the sixteenth and seventeenth centuries. The late Sixteenth- 
century innovation of decimal fractions and the early seventeenth-century invention 
of logarithms (the exponent to Which a base must be raised to yield a given number) 
further facilitated comparison ofintervals. Logarithms, by transmuting interval ratios 
to exponents, simplified the comparison of intervals, even those with complex ratios. 
The relatively cumbersome operations ofmultiplication or division of ratios were con- 
verted to Simple addition or subtraction. Logarithms also consummately reflected the 
geometric progression of frequencies ffom a fundamental,and provided close appProx- 
imations of irrational quantities.24 Joseph Sauveur explained his use of common loga- 
Trithms (to base 1o) as a computational aid in his unpublished Zatztie de Ma tjloxie de 1 
MSGgUe (1697); each term of the ratio is expressed as a logarithmic value, and the 
smaller value is then simply subtracted 从 om the larger.25 Logarithms to base 2, exXpe- 
dientfor measuring intervals becausethey reflectthe primacy ofthe octave (log,2=1)， 
wereemployed byJuan Caramuel de Lobkowitz (Matjesis7ova, 167o), Euler (727Ntz7tE7 
NOVUE 态 eo7Ue MMSiCUe, 1739), and later by Riemann (“Uber das musikalische Horen>> 
1873).2 

Although the practice ofequal temperament dates back atleastto the mid-sixteenth 
Century the theory engendered its most spirited technical and aesthetic debate begin- 
ning with Rameaus GeExelxatiox pa7MiOUigUe (1737).27 Regular and irregular mean-tone 
temperaments continued actively to be employed in practice, while just intonation 
and equal temperament competed for Preeminence in nineteenth-century theoretical 
writingSs. The authoritative fgures of Simon Sechter，Moritz Hauptmann，and 
Hermann Helmholtz strongly 包 vored justintonation, claiming its natural foundation 


23 See Lindley, MatheiaticalModeh,pp.234-39.Mooney,in“The“Table ofRelations>”pp. 10-21,dis- 
cusses the mathematical processes and problems ofEuler?sg17adxs Savitats and rankings ofchordal con- 
SOnance. 

24 The invention oflogarithms is attributed to the Scottish mathematician John Napier (155o-1617); 
Henry Briggs (1561-163o) introduced the common logarithm, the logarithm to base 1o. See Barbour， 
“Musical Logarithms” for a study of the history and utility oflogarithmic measures of musical inter- 
Vals. See also Walker, Stxadies zj MUWSiCaL Scie1tce, p. 10. 

25 Athorough discussion ofthe adoption oflogarithms by Sauveur and several earlier Scientists in the 
area of acoustics is found in Chapter 7, pp.21o-14. See also Semmens,“Joseph Sauveur?s Treatise”pp. 
23-253; Barbour,“Musical Logarithms,”pp. 26-27; and 73201179 CNd 721Ntze70N1EN 加 PP. 77T-79. 

26 Thefirstuse oflogarithmas to calculate equal temperament seems actually to have been done in 163o 
by a German engineer named Johann Faulhaber. (See Chapter 7, p. 211.) Semmens, in “Sauveur ”pp. 
36-4o, discusses Sauveur”s representation of octaves by powers of 2 in his 1713 MeEjiotyes de PacadEjjlie 
7OJCLe des SciellCes, a pronounced change from his earlier representations in terms of powers of 1o. 
Mooney “The'“Table of Relations>”pp.153-56, discusses Riemann?s use oflogarithms to base 2 in cal- 
culations of relative frequencies. 

27 Christensen reflects on the mathematical and theoretical implications of Rameau?s abrupt shift in 
SUpPport 位 om mean-tone to equal temperament in RaMEQU 0NQ MUWSiCAL THoUGAb PP. 201-08. See also 
Lindley, Mathematical Modek, pp.246-48; and Chapter 7, pp. 204-o9. 
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and universality. The logarithmic unit of the cent, comprising /oo of an equal-tem- 
pered semitone，was developed by Alexander Ellis，known for his translation of 
Helmholtzs Die Zepye yoxz del 7o71eNtjb1tdU9e1 (1877). From the frfequency ratio of an 
interval of cents, 2%1zoo, the number of cents in an interval is calculated using loga- 
Trithms (to base 1o).233 Although devised with equal temperament as its point of refer- 
ence, the unit of the cent has become an international standard for comparison of 
intervals in any System of tuning or temperament. 

Analogous to the longstanding geometric division of harmonic space，geometric 
division of time became Systematized in thirteenth- and fourteenth-century treatises 
on discantand polyphony. Perhaps more than coincidentally, it was during this period 
that the growing Practice ofalgorism (the Arabic system ofnumeration and computa- 
tion used in commercial and lay applications) began to be reflected, gradually, in trea- 
tises on music.29 This development,， while not revolutionary, was Significant, for 让 
reflected a release from Pythagorean hegemony, growing freedom and imagination in 
recognizing the compatibility of mathematics and music theory, and a turn to more 
pragmatic mathematics, Which played a crucial role in the evolution ofthe conception 
and notation oftemporal and other relations in music. 


Geometric imagery in music thpeory 


While the representation of musical intervals through numbers has undoubtedly been 
most important to music theory, other kinds of mathematical models have also been 
adopted. In particular, geometric images as heuristic devices have been af 人 liated with 
Speculative music theory throughout its history. In Practical terms, they may SUpPple- 
ment a text with illustrative material, clarifying complex ideas by reducing them to 
their essentials; they may delineate abstract relations; OF they may Serve as icons for 
whole complexes of relations. Moreover,beyond its heuristicvalue, geometric imagery 
COnceptually telescopes the fll range of historical associations of music theory and 
mathematics from number and proportion to logical and spatial representations of 
Telations. 

For example, Boethius and his successors in the Pythagorean tradition utilized geo- 
metric fgures - ideal, universal shapes constructed mainly of lines, circles, and arcs - 
to illustrate harmonic ratios and divisions of the monochord.32 Figure 1o.3 Shows a 


28 Ellisxs ingenious inventionappearsin anappendix to his translation ofHelmholtz?s O7 如 e Se115S40O105 
or 7D1e (2nd English edn., 1885), PP. 446-51. See also Backus, 4coxstical Foztdatiols, pp. 292-93. Fora 
Short explanation of cents and their calculation, see Chapter 7, p. 21o0. 

29 Page, Disca1jai19g Jages, pp. 124-37. See also Eves, Bisto7D) of Matheatics, pp. 23-24; and Chapter 
20, PP. 642-45. 

30 See Aaboe，ZEbisodes,“Construction of Regular Polygons”Ppp. 81-85. See also Seebass,“The 
Ilustration of MusicTheory>”pp.211-14. Seebass points out that to illustrate Schemes of proportions 
in medieval treatises did not require great graphic or artistic Skill, in contrast to other types of manu- 
Scriptillumination, but such illustrations were important for visualizing the content of a teXt. 
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Figure 10.3 ”Des Murs”s representation of the Pythagorean consonances from WMS1CX 
<SJecUiatiyA>，p. 56 


transcription of a diagram from Jehan des MUrSs?s Msica <Sjecxiatya> (1325) repre- 
Senting the Pythagorean consonances; the diagram illustrates the ratios between all 
termas of the tetrad 12, 9, 8, and 6, connecting them with semicircular arcs. The sym- 
metric disposition ofthe consonant ratios (12:8=4:3and8:6=3:2)around the ratio 
ofthe central tone (9:8) brings the dissonantinterval into reliefas the quiescentadum- 
bration of disorder latent within the order of the consonant ratios. In this way, the 
example, intended to illustrate the Pythagorean consonances, introduces an interpre- 
tive dimension independent of Boethius.3: 

Des Murs's illustration reveals the potential of geometric diagrams to capture 
through their design non-numerical or qualitative ratherthan simplyquantitative rela- 
tions. Even earlier in Guido?s Micyoloyys (c. 1026), for example, reticulate patterns of 


31 Des Murs, Mysica,p.56.Itis instructiveto comparethis illustration with the“Pythagorean lambda>” 
Shown in Figure 4.6,p. 115. 
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Figure 1o.4 John ofAflighem, plagal and authentic modes ffom De MzS1CX, p. 124 


connecting and intersecting lines appear in two diagrams modeling the Principles of 
modal a 全 nities and distinctions; recurring patterns in the intervals SUrrounding a 
modal fnal and its upper fifth or lower fourth permitted chants in three of the four 
modes (7otos, dextemls and titxs) to conclude not only on the modal fnal, butalso on 
the cofinal.32The connecting lines in Guido?s diagrams linktheletter names represent- 
ingthe pitches which bear theaffinitive relation,indicating arecurrence ofan interval- 
lic pattern,even though that pattern does notappear in the illustration.A remarkable 
image in the treatise De MstVCUu (c. 11oo) ofJohn of Aighem shows four pairs ofinter- 
Secting circles representing the ranges ofthe authenticand plagal modes, distinguish- 
ingsharedand unshared notes in each pair (See Figure 1o.4.).33The circles portray What 
in modern parlance would be called the intersection of sets, anticipating by some 8oo 
years the Spatial representations of classes of objects named after John Venn 
(1834-1923) that appear in modern mathematics textbooks. By objectifying a partic- 
ular relation within a larger concept, and rendering it in a Simplified, abstract form， 
thesemedieval images conveyinformationand meaning independently ofthelanguage 
and rhetoric of the text they accompany. 

Mnusic theory has a long tradition extending back to Boethius and early medieval 
models of monochord tunings of engaging geometric Space to represent harmonic 


32 Guido ofArezzo,Micyoloqgxs,pp.64-65.See Pesce,Tje412titiesatd MedievalTYatsbo5i01, PP.18-22. 
See also Chapter 11, pp. 348-5o0. 33 John ofAflighem, De Mysica, p. 124. 
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Space.34 In the seventeenth century, Descartess revolutionary formulation ofthe coorT- 
dinate System and analytical geometry in Za.glolltrie, originally an appendix to his 
monumental philosophical work Discoxs de 妈 MEtijpode (1637)，introduced a new 
method for geometric representation ofabstractalgebraic relations. His intention was 
to demonstrate through the coordinate System his new philosophical method, which 
was based not on authority or received knowledge, but on reason alone.35 In the cooT- 
dinate System the basic geometric unit, the point, represents an ordered pair of real 
numbers or coordinates: the first number (the abscissa) measures the distance of the 
point from the horizontal axis, while the second number (the ordinate) measures the 
distance ofthe point from the vertical axis. Geometric objects - points, lines, rectilin- 
ear fgures, and curves - can then be expressed by algebraic equations in Which vari- 
ables are represented by coordinates on a graph. 

Cartesian rationalism is evident in representations of tonal relations between 
pitches or keys identified by positions in a planar space.Afamiliar exampleis thearche- 
typal fgure of the circle, richly symbolic of completeness and modularity, which was 
adopted byanumber ofeighteenth-century theorists to display relations of proximity 
and remoteness in the system oftwenty-fourmajorand minor keys.The musical circles 
of Heinichen (Mew eptdeje WUd4 Idlicpe de185U1G，1711)，Mattheson (KUezye 
GeNe1U1-Bass Scale,1735),and Sorge(YD1GENMQCL LE7INSUCULSCUeN CONtz05 谨 0O1, 1745-47) 
Were esSentially Practical devices intended to reveal patterns and associations between 
keys related by ffth (and relative major and minor keys).36 Lippiusys“circular scale>” 
(Sobsis MUS1Cae NOV4e, 1612) and Descartes?s representation of the octave partitioned 
into complementary consonant intervals (Comtzje7zaiz1t MUNStCUe, 1618) demonstrate the 
effectiveness of the circle for exemplifying the novel concept of intervallic inversion 
through complementation within the octave.37 

A potent two-dimensional image composed ofa grid or lattice of parallel horizontal 
and vertical linesand nodes wasemployed byArthur von Oettingen (EC7ONTESJJSte]1N 2 
daley BtotcRig,1866)andlaterby HugoRiemann(“Uber das musikalische Horen2 
1873, “Die Natur der Harmonik1882,and later works) to model intervallic relations 
between fifth- and third-related chords and keys.The 707t1te 刀 displays successive fifths 
alongtherows,majorthirdsalongthecolumns,and,consequently, minorthirdsalong 
the northwest-southeast diagonals.38 (For examples ofa 707MNe 刀 ,See Plate 23.1, p.737 
and Plate 25.1, p. 786.) The Spatial representation of the consonant intervals and the 


34 See Chapter 6, passim. 35 Tiles, Matjelatics 014 妇 e JUGe oFReaso1, pp. 13-24. 

36 Lester，Betmeel Modes id KeyS，p. 108. See also Neveling,“Geometrische Modelle in der 
Musiktheorie”pp. 108-2o. For an illustration of Heinichen?s circle, see Plate 13.1, p. 445. 

37 Descartes, Coztje1li2N1 WMSICU2e,p.22.Atranscription ofLippius?s“circular scale” is given in Rivera， 
Ge7m1i0N MUSIC THeo1，p. 91. 

38 Oettingen?s70701e 巡 andhis description ofits geometricpropertiesappearin 古 71NtONIESJSte7M DECUULE7 
Btoicklotg,pp.15-17.Two-dimensional networks ofintervalsalong thehorizontal and vertical axes in 
atwo-dimensional space can beback traced to Euler. See Mooney, "The "Table ofRelations?” for a com- 
Piehensive study of the history of the 7oze 刀 . See also Busch，Zeozpa7d Eles Bezn9; Lindley， 
MatheaticalModehk,p.237. Richard Cohn,in“Neo-Riemannian Operations:”generalizes the algebraic 
Structure of the 7D70le 刀 . 
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delineation of the consonant triads as triangles within the 7071e 如 agreed well with 
Oettingen?sand Riemann?s dual system ofharmony. Euclidean transformations (trans- 
lation and reflection) ofthetriangles,representing triads,modeled harmonic relations. 


Combinatorics 


Combinatorics, the branch of mathematics concerned with numeration，groupings， 
and arrangements ofelements in fnite collections or sets,can betraced backthousands 
ofyears to the7CHAizg,theancient Chinese Boo& ofCHpanlyqes, butentered Western math- 
ematics in the effusive expansion of knowledge in the seventeenth century, and has 
become an essential part of numerous branches of modern mathematics.39 
Combinatorial processes Were incorporated into music theory almost immediately 
upontheirappearancein formal mathematical discourse by Mersenne. Mersenne?s Zeal 
for new techniques of computing all possible permutations (ordered arrangements) 
and combinations (unordered arrangements) ofany number ofelements almost leaps 
位 om the pages of 五 wjMMiONie WiVe7selle (1636-37). In the treatise on melody, he tabu- 
lates the number of permutations of diatonic melodic units ffom 1 to 22 Pitches over 
arange of three octaves. The last figure is a colossal number of 22 digits. (See Figure 
10.5). He follows this table with not one but two exhaustive tabulations ofall 72o Per- 
mutations of six objects: first the six solmization syllables, then the notated pitches of 
the diatonichexachord.Thelatter tabulation occupies twelve fll pages ofthe treatise， 
givinganindication oftheenormousnumberofpagesthatwould berequired to notate 
allthemelodicpermutations ofup to 22 notes.Thetabulations ofsolmization syllables 
and notated pitches correspond to each other in the order ofthe permutations,though 
only in the second are the permutations enumerated from 1 to 72o. Using state-of-the- 
art combinatorial formulas, Mersenne carried out rigorous calculations of combina- 
tions of elements selected from larger collections of elements (notated pitches， 
Solmization Syllables， linguistic symbols including letters and syllables)，with and 
without repetitions.42 

Through the seventeenth and eighteenth centuries, mathematical Z7S cotO7iGX 
inspired numerous discourses on rational methods of mnusical composition by a 
variety of authors of theoretical treatises and Practical manuals: Kircher (CMSWUIi 


39 Combinatorics (todayusually called combinatorial mathematics,combinatorial analysis,or combin- 
atorial theory) and probability theory are especially closely interconnected, both historically and con- 
ceptually. The distinguished mathematicians Blaise Pascal (1623-62) and Pierre de Fermat (16o1-65) 
recognized the potential for combinatorics to reveal underlying laws of chance, and collaboratively 
developed theorems for some ofthe classical combinatorial formulas. (See Edwards, Pasca1s 47itjjpetical 
TYia1l9Le, pp. 138-50.) 

4o Followingaresome classical combinatorial formulas used by Mersenne:thenumber ofpermutations 
ofn objects,n!=nxn 一 IJ)xa 一 2)...2Xlithenumberofpermutations,P,ofn objects taken kata 
time,P On,J=nl1n-Jlthenumber ofcombinations,C,ofn objects takenratatime,C nnD=nl/ 
TLCn - D)L. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Mnusic theory and mathematics 285 


E 了 
2 2 

3 6 

4 | 24 

了 Z20 

6 729 

7 | yo40 
4 40320 
? 

IO 

87 

Z2 


I9 | 7307674368ooo 

?6 | 20922789888ooo 

7 | 399687428096o00 

78 | 64023737D9728coo0 

7Y9 | xz27648700408832000 

29 上 2432902008I76640000 
2 | 9I09094217I709440000 


[> II2400072777760768ooo0 


Figure 10.5 ”Mersenne?s table ofthe number of possible melodies (permutations) 
位 om 1 to 22 notes (range ofthe three-octave diatonic gamutb), 五 ZN1ONIB 2011VETSeLLe， 
Book II“Livre second de chants”p. 108 


L 
t 
36288o 
36288oo0 
399168ooD 
47900I600 
.了 62270208oo 
xz4 | 8778291200 


WUVE1S0LS，1050)，Printz (PH NONQEUS 0der Sb115SCpe7r Co11zbo11st 16096)， 
Heinichen (Deyr Gexzeyal-bass 2 de7 Comtbos 庆 00，1728)，Mattheson (Dey YOURoNtMLeN2 
Cabjelieiste, 1739)， Riepel (G7zUd1egeln ZU17 7D1O70000UG 289eM1e11， 1755), Kirnberger 
(Der aleze 叶 让 Je Me1UNetteN- 2040 PolozoiSeNRoNtbo1is 志 1757), and others.4 These writ- 
ings describe compositional decision-making by selection, using chance Procedures， 
from the total compilation of permutations of a given Unit such as a melodic or rhyth- 
mic fgure (or both together) or a two-part melodic-harmonic module. Such parodic 
treatments of the compositional process,， regardless of how removed they may be 
from the practices of master composers and from their mathematical underpinnings， 
reveal a cognizance ofthe finite order ofmusical materials under Specified conditions， 
the range of possibilities for harmonic or melodic substitution, and of musical rhet- 
Oric. Systematic exhaustion of all permutations or combinations of a musical module 
inevitably leads to Some results that transcend normative harmonic or melodic 
Syhntax. Riepel, for example,， appears，like Mersenne， to have been enraptured by 


41 Ratner, “Ars combinatoria>”pp. 343-54. 
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combinatorial possibilities,4 and in C7zWN41egeDt ZU17 7DNO7QINNG 1139eME1N tabulates all 
120 permutations of the five keys related diatonically to C, exhausting all orderings 
of interior cadences on diatonic scale degreeS.43 

The science of combinatorics proved to be of inestimable importance in the nine- 
teenth and twentieth centuries in advancing harmonic theories that defy traditional 
limits. Beginning in the second halfofthe nineteenth century,asmall number oflittle- 
known theorists working independently in Austria, France, and the United States - 
Heinrich Vincent,Anatole Loquin,and Ernst Bacon -adventurouslyadopted combin- 
atorial principles and processes to quantify methodically the finite resources of the 
tonal system outside the familiar rubrics (fundamental bass theory, StjeNthyeoxie, har- 
monic dualism, Riemannian functions). Modular arithmetic,thatimportant contribu- 
tion to number theory codified by the great mathematician Carl Friedrich Gauss 
(1777-1855) at the turn of the nineteenth century4 and equal temperament Were 
accepted bythese progressive theorists as axiomatic within a System oftwelve congru- 
ent classes of pitches.45 


Vincent， In Die Eapeitt zz der 7ooye 上 (1862), the Austrian music theorist Heinrich 
Vincent (1819-19ol) (pen namefor Heinrich Joseph Winzenhorlein) represented the 
compatibility of the diatonic (major) scale with the chromatic system of twelve pitch 
classes by mapping each integer from 1 to 12,， representing intervals measured in 
Semitones，onto a unique Symbol from the set of integers 位 om 1 to 7 enriched 
where required with the addition of a sharp or fat. The symmetry and modularity 
of the System of twelve pitch classes Were displayed geometrically by inscribing 
triads and seventh chords as polygons (triangles and rectangles) within circles whose 
circumference is marked o 任 with twelve nodes representing the twelve pitch classes; 
the shapes of the inscribed figures can then be compared for similarity or equiv- 
alence oftheir component intervals.46 In Tst 2101Se1e 万 QINLONIELEAIe Wi7RLiCA eie THeo7ie2? 
[1894], Vincent explicitly adopted arithmetic modulo 12,Using the integers (residue 
classes) from o to 11l, where o represents the tonal center.47 


42 Riepel, Gyztd1egelm,p.26,includesatable ofthenumber ofpermutations of from 1 to 4o elements. 
43 Ratner Ars combinatoria”p. 354. 

44 Gauss formulated the algebra of modular arithmetic in Disgxis 友 OUes Qtt1MNeticae (18ol) as a means 
formanipulatinglargeintegersin terms ofafiniteuniverseofsmaller integers through his theory ofcon- 
gruences: two integersaand b are congruentmodulon ifand only ifn divides the absolute value of the 
differencea-b,symbolized asa=b (modn). Gauss, Dis9U1S 放 01es GELetC0e, pp. 1-4. See Eves, 瑟 isto7y 
ofAMathetatics, p. 523. 

45 Thesetheorists did notusethe term pitch class,ofcourse,buttheir conception oftwelveequivalence 
classes of pitches based on octave and enharmonic equivalence and a System of theoretically identical 
Semitones is indubitable. See Wason“Progressive Harmonic Theory>”Ppp. 58-61, on equal tempera- 
mentand just intonation in nineteenth-century music theory. Also see Chapter 14, p. 457. 

46 Vincent, Die Bipe 雍 PP.23-54. 

47 No date of publication appears on this short work. (The date 1894 appears in Bakerss Bioqg7ajjzcal 
Dictoza1 oFMzsicials, gth edn., and is inscribed on the back cover of the copy in the Staatsbibliothek 
ZU Berlin.) See Wason,“Progressive Harmonic Theory>”pp. 62-65. 
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Loquin. With evident mathematical training, the French music theorist Anatole 
Loquin (1834-1903) listed 562 e1ek paoNi0Ues or harmonies of cardinalities 1 to 5 
(containing lto g distinctnotes),in TbLeatdetoslese 名 pamioUigxes(1873).Loquin 
regarded harmonies (or ezex) of more than five distinct notes (pitch classes) imprac- 
tical for composition, so he did not enumerate these possibilities, but he created a 
table givingthenumber ofharmonies ofcardinalities 1 to 12.48 For assistance in deriv- 
ing Specific harmonies,he provided a 12 X 12 matrix whose rows and columns model 
the twelve pitch classes (see Figure 1o.6).49 In the matrix, the Seven diatonic notes are 
identified by the conventional French sofeye syllables, and the interstitial notes are 
identified by their distance (in semitones) 们 om Ut (or C). From a fixed note selected 
from the first column, the remaining notes ofthe harmony are selected 位 om the cor- 
responding row. Each harmony ofup to fiveunique notes formed this way is found on 
the sorted list of 562 harmonies of cardinalities 1 to 5. In his last publication， 
Z2Ha171lON12e 7ejdte claze (1895), Loquin identifies species (esjeces) of harmonies of all 
cardinalities from 1 to 12,eftectively grouping them into equivalence classes based on 
transpositional equivalence.?2 Loquin?s ideas, inspired by the rational, combinatorial 
model afforded by mathematics, were transcendent of the harmonic practice of his 
time. 


Bacon. As a young American piano Student in Chicago,，Ernst Bacon (1898-199o) 
employed combinatorial methods to account for all classes of harmonies equivalent 
Under transposition in an Unusual monograph entitled“OuUr Musical Idiom>”Ppub- 
lished in 1917.5 Bacon?s methodology evinces certain similarities with Loquin?s, but 
Bacon?s combinatorial processes are more formal and explicit, leading directly to the 
equivalence classes (based on transpositional equivalence).? Bacon's remarkable 


48 Loquin,7ZpLeaxdetoiese1et(1873).Thetable,arefashioning ofPascalsarithmetical triangle, first 
appeared in Loquin?s4pexfx (1871),and reappeared in his4U7ebye de Da7oNie (1884). Loquin calculates 
2,048 harmonies ofup to 12 notes,exactly halfof4;o96 (22),thenumber ofsubsets ofthe twelve-pitch- 
class aggregate. Loquin?s total of 2,048(=2310 combinations results from computing the number of 
combinations of eleven pitch classes (taken 1l to ll atatime), and joining each combination to a non- 
duplicating referential pitch class. 

49 Figure 10.6 is a reconstruction ofthe matrix as itappears in 7ZULeaxU de toxs Les e1jzetg, p. 3. 

50 Loquin,ZBamioNte 7edx ciate, p. 137. Loquin?s calculations were not entirely accurate, but his 
methodology for recognizing duplications among the cyclic permutations oftranspositionally symmet- 
Tic collections was Sophisticated and forward-looking. 

51 Bacon “Our Musical Idiom,”pp. 22-44. Bernard discusses Some aspects of Bacon?s essay in relation 
to modern pitch-class set theory in“Chord, Collection, and Set,”Ppp. 21-23. See also Baron， "At the 
Cutting Edge.” 

52 The universe of4;096 pitch-class sets may be partitioned into equivalence classes using a variety of 
criteria. Equivalence under the operations oftransposition or inversion is generally assumed in contem- 
porary musictheory unless otherwise specified,because ofthe interval-class-preserving property Shared 
by the two operations. There are 352 classes of pitch-class sets of cardinalities o to 12 equivalent under 
transposition alone and 224 classes equivalentunder transposition or inversion. See Morris,Co7tbo0s 帮 ON 
Wi Pitcp-CUasses, pp. 78-81; and Rahn, Basic 4tozal THeo7,， pp. 74-75. See also Morris, “Set GToups， 
Complementation, and Mappings.” 
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Figure 10.6 ”Loquin?s 12X 12 matrix in 7ZOLeaU de to Les ejje 帮 pa7MONiINES  p.3 


achievement Was to calculate accurately all classes of transpositionally equivalent 
pitch-class sets Using an elegant and Simple procedure: first, interval successions of 
位 om two to twelve notes are shown to sum to 12 byanalogyusing points along the cir- 
cumference of a circle (including the complementary interval that returns to the Point 
oforigin),reducing any combination to the compass ofan octave; cyclic permutations 
(rotations) of interval successions are eliminated, leaving one representative of each 
harmony; fnally，sets of non-cyclic permutations of addends summing to 12 are 
grouped together as interval combinations. For example, the four five-note harmonies 
formed by the interval successions <1-1-1-4-9>,<1-1-1-5-4>，<1-1-4-1-5>,， and 
<1-1-5-1-4> are Unique, but belong to the Same interval combination because they 
Share the same addends that sum to 12; any other permutation of these addends is a 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Mnusic theory and mathematics 289 


(clockwise) cyclic permutation of one of the four interval Successions.33 Bacon Sum- 
marized his computations in a series of tables, one for each cardinality, and provided 
the combinatorial formula for each computation. 


Thethreeauthors just discussed -Vincent, Loquin,and Bacon - have remained almost 
unknown to the wider music-theoretical community. Their classificatory designs shed 
little light on harmonic syntax, but through mathematical abstraction, their indepen- 
dent explorations ofcombinational relations within the system of twelve pitch classes 
Crossed national and music-stylistic boundaries - a reminder of the universality of 
mathematical relations.Their work exemplified the taxonomicimpulse so prevalent in 
thework ofnumerous authors in the twentieth century,Ssuch as Joseph Matthias Hauer 
and Paul Hindemith, who attempted to classify pitch materials Systematically in the 
context of a rapidly changing harmonic language. The science of combinatorics also 
Supplies the algorithmic protocol that underlies many of the powerful relations 
expressed with the aid of the mathematical theories of sets and groups, to which we 
now turn.， 


Settheory and group theory 


Abstraction, intrinsic overall to mathematics, is especially intrinsic to the theory of 
Sets, Since the concept ofa setitselfis unconstrained.A set,acollection ofwell-defined 
objects, is resolutely non-numerical in essence,and therebyendowed with great versa- 
tility in terms ofthe elements that can be amassed as a Set and power in terms of the 
formal logic of set-theoretic relations. While the capacity of algebra to model deduc- 
tive reasoning dates back to Descartes and Leibniz, the Power of set theory was first 
articulated in the mid-nineteenth century by George Boole (1815-64), who captured 
the Structure of Aristotlexs syllogistic logic using algebraic methods in 47 TVes 如 IC 友 ON 
oftpeamwsorTpoxkgtoUTTNiCL ae Fotded 太 eMatpeaticalTHeoyiesofLoyicatd Possib11t 
(1854).54 Boole translated the logical patterns of the syllogism into algebraic state- 
ments, revolutionizing algebra by emancipating it 们 om its numerical foundation (a 
Process analogous to the emancipation of geometry from its Euclidean space in the 
non-Euclidean geometries developed during the nineteenth century); Boole”s worK 
alsolaidthefoundation forthestudy ofsymbolicorformallogic. In Boolean logic,var- 
iables can have only two values - o (false) or 1 (true); the logical operations of union 
(AND),intersection (OR),and negation (NOT) are modeled as algebraic operations. 
53 The interval successions of the given combination yield inversionally related members of set classes 
5-5 [o,1,2,3;7] and 5-7 [o,1,2;6;7] See Forte, Stacttye,and Morris, Coz1tos 谨 OUTi 太 Pitcj-CUASSe5. 

54 Georg Cantor (1845-1918) is usually cited as the founder of mathematical Set theory because of his 
SyStematic studies of infinite Sets of (real) numbers, but the fundamental logical concepts were antici- 


Pated by Boole. See Devlin, Matheiatics, ppP. 42-46. See also Eves, Foz0tdatioxs QQ FI0td0NMENCL CONCEb 帮 
ofMathemtatics, pp.243-49. 
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Babbitt. Interdependencies ofmathematics, philosophy,and logic,understood since 
the time of Plato, were formalized in the programs ofanalytic philosophy and logical 
positivism, particularly in the writings of Bertrand Russell (1872-197o) and Rudolf 
Carnap (1891-197o). During the 196os and 197os a group of young music theorists 
and composers taught by Milton Babbitt (1916-) at Princeton University (including 
Benjamin Boretz, Michael Kassler, John Rahn,and Godfrey Winham) were guided by 
Principles ofanalytic philosophy, predicate calculus, and scientism in their endeavors 
to demonstrate the epistemological foundations of musical Structure Using the lan- 
guage of formal systems.55 The thrust of their Work was meta-theoretical: to Secure a 
fresh foundation for music theory emphasizing methodological rigor and emulating 
the scientific method. Some members ofthe Princeton school,notably Milton Babbitt， 
in addition to theorizing about the epistemological foundations of music theory, also 
embraced a rigorously mathematical compositional theory manifesting aggregate- 
completing arraysS. 

In aseries ofthree profoundlyinfuential articles published between 1955 and 1961， 
Babbitt documented the mathematical foundations of the system of twelve pitch 
classes using the vehicles of set theory and finite group theory.5 In this seminal body 
of work, Babbitt generalizes properties of the System of twelve pitch classes exem- 
pliftied in the twelve-tone works of Schoenberg and Webern, and unveils the founda- 
tional principle that the four serial operations (prime or transposition，inversion， 
Tetrograde, and retrograde-inversion) form a transformation group.?7 He reveals the 
Systemic basis for invariance, row derivation, and combinatoriality, and generalizes 
these relations beyond the practice ofthe Viennese composers,offering insightinto his 
own compositional techniques and a groundbreaking model of pitch relations rooted 
in contemporary mathematics. Babbitt drew a fondamental distinction between per- 
mnutational and combinational systems of pitch classes: a permutational System (Sucph 
as twWelve-tone serialism) defines relations on the permutations of all the systemys ele- 
ments, whereas a combinational System (Such as the traditional tonal system), defines 
relations on SUbsets of the systems?s totality of elements, which are identified only by 
their content. The powerful algebraic structures of set theory and group theory inter- 
act within and inform both combinational and permutational systems. 


55 The following writings epitomize the theoretical and compositional philosophy of the Princeton 
School of the 196os and 197os: Babbitt,“Past and Present Concepts”; Boretz,“Meta-variations?; 
Kassler, "A Sketch ofthe Use of Formalized Languages”; Winham,“Composition with Arrays”; Rahn， 
“Aspects of Musical Explanation2”; and “Relating Sets.”See also Blasius,， THe Msic THpeom of Godjey 
TYzzpam. For the epistemological underpinnings of music-theoretical positivism,， see Chapter 3，pPp. 
85-91. 

56 See Babbitt,“Some Aspects”(1955);“Twelve-Tone Invariants”(196o); and “Set Structure”(1961). 
See also Chapter 19, pp. 622-24. 

57 Babbitt,“Twelve-Tone Invariants.”The concept of a mathematical grouUP was first articulated by 
Evariste Galois (1811-32), who discovered regular, symmetrical properties among the roots of polyno- 
mial equations. Galoiss discovery ofalgebra?s underlying rational design inaugurated a nevw branch of 
mathematics that was generalized, refined, and extended by a succession of nineteenth-century mathe- 
maticians, eventually fnding expression in Virtually all branches of mathematics and other fields. See 
Devlin, Mathematics, pp. 146-52,and Eves, 本 istomy) ofMathemtatics, pp. 489-93. 
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Forte. Unordered sets or collections of pitch classes, differentiated by content alone 
with members represented by the integers from o to 11 (with C arbitrarily assigned 
integer o, C# integer ly etc.), form the basic unit of pitch-class set theory, formalized 
by Allen Forte (1926-) in THe Strxctte of4toal Mstc (1973). In addition to the alge- 
braic set-theoretic relations (union, intersection, complementation, inclusion), algo- 
rithms 位 om combinatorics and algebraic Structures from group theory inform the 
relations a 伍 liated with pitch-class settheory. In this way, several mathematical models 
COoperate in the formulation of the theory of pitch-class sets. The 4;096 (22) unique 
pitch-class sets are partitioned into equivalence classes - Set classes - whose mempbers 
are mutually related under the operations of transposition (T,) and/or inversion 
(T,D.38The setoftwenty-fourT, andT,Ioperators fulfill the conditions,listed below， 
ofa mathematical group, where the group operation, represented as “xis a composi- 
tion of operators: 


Property ofclosure: 这 operators9yand7yaremembers ofthe set,thenyxyisamember 
of the set; 

Property of associativity: for all operators 9, 7 and s, (9 藉 力 关 S 王 9 关 (7 关 3); 

existence ofan iCeNtitb operator, e, Such that, for any Operator 9,9 关 2 一 9; 

for each operator 9, the existence of an 7Ve17Se operator, 9 1, SUch thatI 关 9 1 一 2.59 


Each class of equivalent sets is identified or represented by one of its members， 
known as the prime form or normal-form representative. In Forte”s Practice, each Set 
class is further assigned a label consisting of the cardinal number and an ordinal 
number representing the location of the prime form on a list Sorted by the entries in 
the interval-class Vector,a 6-place vector whose entries give, in Succession,the number 
of occurrences of each interval class (from 1 to 6). The interval-class vector catalogues 
the total interval content ofeach member ofa set class, but cannotserve to identify the 
Set class,becauseitis possibleforthe membership ofcertain discrete pairs ofset classes 
to sharethe sametotal interval-class content.This relation is called by Forte the Z-rela- 
tion, exemplified by set classes 4-Z15 and 4-Z29,5-ZI12 and 5-Z36, 5-Z17 and 5-Z37， 
5-Z18 and 5-Z38,and fifteen pairs ofhexachordal set classes (out of the total of 5o-6o 
percent ofall hexachordal classes).69 

An example ofa setrtheoretic segmentation of a short movement is provided belovww 
Fortes 1973 analysis of Webern?s Fo Piecesjor Wiolt atd Piato,Op.7,No.3 (SeeFigure 
10.7).6 The analysis consists ofa pitch reduction ofthe score (all markings indicating 
non-pitch parameters, i.e., rhythmic values, dynamic and articulation markings, etc.， 


58 See Morris, Coz1losiOU it Pitcjp-CUasses, PP. 81-84. 

59 This summary of the conditions for a mathematical group is adapted from Eves，Foxdatiols 0N0 
0ld0MtENtZLCoNCebts oFMathelatics, p. 140. 

6o Tables showing the prime forms, set names, interval-class Vectors, and other information can be 
found in Forte, Strxctye, PP. 179-81; MorTis，Coxmtbpos 让 OU mit Pitcp-CUasses, PP. 315-20; Rahn， Basic 
4tozal THeo7, pp. 14o-433; and Straus, Jptrodxctioz, pp. 18o-83. 

61 Forte,，StxUictye,，p. 127. Also see Chapter 3, pp. 82-84 for consideration of the epistemological 
underpinnings - and implications - ofthe kind ofset segmentation seen in Figure 10.7. 
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are removed), formal sections (A, B, C, D), and a segmentation of the pitch material 
into confgurations identified with set-labels.The bracketlabeled with setrname 6-Z6 
below the staves in section A, for example, indicates that the discrete Pitch classes of 
the section,(8,9,10,1;2;3) in normal order, belong to set class 6-Z6,whose prime form 
is [o,1,2;5;6,7]. Other segments are Shown by solid-line and occasionally dashed-line 
enclosures, the former indicating Primary, the latter indicating composite Segments， 
andadditional segmentations in sectionsBand Careshown ontheseparate single sta 任 . 

Forte”s Segmentation exemplifies the basic set-theoretic relations: equivalence， 
union, intersection, complementation,and inclusion.6 Equivalent pitch-class sets are 
easily recognized by recurring Set-labels， such as 4-9, 4-18,，5-7，5-19，6-Z13. For 
example,the 6-Z13 setin the C section,comprising all pitches except the lowest A#, in 
normal order (8,9,11,0,2,3),is atransposition byTy ofthe 6-Z13 setthatcomprises the 
entire D section, in normal order (o,1;3,4;6;7); the two 4-18 sets in the supplementary 
Segmentation belowthe staves in section B,(5;6,11;2)and (2;3;6;9) in normal order,are 
inversionally related to each other under TsI. Certain Set-theoretic relations may be 
described as either literal (where the relation obtains between Specific pitch-class Sets) 
or abstract (where the relation obtains between Set classes). Relations of literal union 
and intersection of sets are apparent through the union or intersection of the enclo- 
Sures SUITOunding sets identified in the analysis. No example of literal complementa- 
tion (the relation by which the union of one set with another exhausts the aggregate) 
appears in this segmentation, but the relation of abstract complementation obtains 
between three pairs of set classes,4-Z15 and 8-Z15,5-6 and 7-6,and 6-Z6 and 6-Z38; 
that is, within the complementary pairs, each set is equivalent (under some value(s) of 
Tand/orT,D to the other”s literal complement. (The complementation relation is 
easily recognized by the identical ordinal number in pairs of sets of complementary 
cardinalities.) The complementary set pair 4-Z15 and 8-Z15 identified in section B 
exhibits an embedded complement relation; that is, the smaller Set (4-Z15) is literally 
included within thelarger(8-Z15).The more general relation ofliteral inclusion is also 
Self-evident in the Segmentation; for example, in section C, the 6-Z13 and 4-9 Sets 
identified are literally contained within the larger 7-4 Set, and in Section B, the 8-Z15 
Set is a Superset of all the smaller sets identified within it. Many examples of abstract 
inclusion relations,wherebyany member ofa set class represented in the segmentation 
includes oris included in one or more members ofanother Set class represented,obtain 
in this segmentation. For example, 8-Z15 bears the abstract inclusion relation with 
fourteen ofthe nineteen identified set classes,and 4-8 bears the relation with ten. 

As this informal overview of set-theoretic relations in Forte”s Segmentation SUg- 
gests, the basic algebraic operations of pitch-class set theory are relatively simple. As a 
means to model relations governing harmonic or pitch organization in complete 


62 Formal explanations ofthe relations described in this paragraph can be found in the works cited in 
Dote 6o above. 
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Figure 1o.7 ”Forte”s analytical segmentation of Webern, Op. 7, No. 3, 7NHe Strxct1e of 
4to1QL MUWSiC p. 127 


formal units or compositions，Forte developed a theory of setrcomplexes，which 
extends the relations ofinclusion and complementation to congregate cohesive 但 mi- 
lies of set classes.63 A K complex comprises a nexus pair of complementary set classes 
and all set classes bearing an abstract inclusion relation with either member of the 
Dexus pair; the more exclusive Kh subcomplex comprises all set classes bearing an 
abstract inclusion relation with both members ofthe nexus pair. More recently, Forte 
advancedan alternate methodologyfor congregating 人 amilies ofset classes (non-exclu- 
Sively) into twelveIgezerda (andfour supragenera);wWhile some set classes belong to more 
than one genus,each genusaswWholemodelsa distinctive membership ofsetclasses that 


63 Forte, Strxctye, pp. 93-100. 
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is evocative of general intervallic characteristics originating in its progenitor tri- 
chord(s).The generaare determined byasystematic process beginning with oneor two 
trichordal progenitors (identified by unique Patterns of interval distribution), 人 om 
which certain rules, based on inclusion relations and complementation to guarantee 
internal consistency and symmetry within the genus, determine the setrclass member- 
Ship ofeach genus.64 


Some concepts associated with pitch-class settheoryhavebeen explored byothertheo- 
Tists isolated for various reasons fom the mainstream developments initiated by 
Babbitt and Forte. Howard Hanson (Ba7zMtotic Mateial of Moade71 MiC， 196o), for 
example, formulated a construct to represent the total interval content of a set using 
categories Corresponding to thesix interval classes,and produced,as was his objective， 
acomplete inventory ofall (22o) classes ofsets ofcardinalities 2 to 1o equivalent under 
the operations of transposition Or inversion. Despite this achievement and other 
fashes ofinsight, Hanson did notexplicate clearlytheeclecticmethodologyandallthe 
premises behind his taxonomy; nor did he articulate any analytical applications and 
only vaguely suggested_ compositional applications. Not Surprisingly，his work 
remains only ofhistorical interest.55 

TheRomanian composerand theoristAnatolVieru (THe Boo& oodes,1993),by con- 
trast,independently ofNorth American theoretical developments,evolved a theory of 
pitch-class sets, which he calls modes, in which transpositionally related equivalence 
classes are determined on the basis of identity of the interval Successions of their 
members.66 After setting forth the algebraic foundation of the system in arithmetic 
modulo 12 and revealing the group-theoretic properties that Underlie the system， 
Vieru outlines the classical set-theoretic relations, illustrating concepts with musical 
examples from a wide range of historical periods，genres,， and composers such as 
Beethoven, Chopin,， Debussyw Messiaen, and Scriabin, as well as himself and other 
Romanian composers. With its foundation in rigorously logical, combinatorial pro- 
CeSSes, the theory is presented by Vieru as Universal, well suited to the mathematical 
orientation of late twentieth-century theoretical thought，but Serving to model 
musical relations ofany age Or culture. 

The algebraic Structures of set theory and group theory, which initially inspired 
musictheories designed toexplain harmonicinnovations in the refractory repertoire of 
post-tonal music, have been extended to theoretical studies of other musical parame- 
tersandharmoniclanguages or Systems. Marvin and Laprade,forexample,employ set- 
theoretic procedures to classify melodic and other contour relations by formulating 


64 Forte,“Pitch-Class Set Genera.” 

65 Bernard,“Chord, Collection, and Set”pp. 45-49, discusses Hanson?s Work in light of Forte?s Set 
theory. 

66 Some features ofVieru?s theories are presented in his article“Modalism -A'“Third World”See also 
Chrisman,“Describing Structural Aspects of Pitch-Class Sets Using Successive Interval ArrayS. 
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equivalence classes of “contour Segments”based on defined canonical operations and 
relations founded in group theory.67 A growing number of mathematicians and theo- 
Tists continue to explore and generalize thealgebraic Structure of the diatonic System， 
and Scales or tonal Systems of disparate origins, ranging 位 om diatonic or microtonal 
Scale systems to medieval or non-VWestern modal systems.6 

As previouslynoted,the group-theoreticinfrastructure ofthe system oftwelve pitch 
classes has been comprehensively disclosed by Robert Morris, whose work demon- 
Strates formally that the canonical twelve-tone operators of pitch-class settheory form 
amathematical group, irrespective ofthe size of the set or segment to which they are 
applied.59 This important point reveals the power of group theory to model deep- 
Seated Systemic relations disengaged from the characteristics of a Specific harmonic 
language or musical style. The powerful model of the finite mathematical group 
encloses the network of relations within a system, making all relations Synchronously 
apprehensible, and suggests the metaphor of space traversed by the relations Or Oper- 
ations ofthe system. The spaces in asystem of musical objects may represent ranges OFT 
distances in pitch frequencies,，registral positions, temporal units Or Spans,，oOT any 
parameter in which shifts may be measured. While the spatial metaphor is not exclu- 
Sive to the mathematical group (i.e., notall musical spaces are grOUps), the interaction 
of objects and relations embedded in the group concept offers a particularly compel- 
ling facility through which to form a mental image of musical Space. 


Transformation theory 


The metaphor ofspace lies atthe heart of David Lewin?s profound treatise Cejejalized 
USiCQL DateJyal ad Tats107iatio1s (1987), in which he uses formal mathematics to 
developtwomodelsofunconstrainedabstraction: theGIS(generalized interval systemy) 
andthetransformationnetwork.AGIS delineatesaformalspaceconsisting ofthreeele- 
ments: (1)asetofmusical objects (e.g.,pitches,rhythmicdurations,timespans,ortime 
points); (2) a mathematical group of generalized intervals (any measurable distance， 
Span,ormotion betweenapairofobjects in thesystem);(3)afunctionthatmapsall pos- 
Sible pairs ofobjects in the system (its Cartesian producb) into the group of intervals.7 
Lewin provides numerous examples of GISs, including the diatonic hexachord under 


67 Marvin and Laprade,“Relating Musical Contours.? 

68 For example: Clough, “Aspects of Diatonic Sets”; “Diatonic Interval Sets”; and“Diatonic Interval 
Cycles”; Clough and Myerson“Variety and Multiplicity in Diatonic Systems>”; Clough, Engebretsen， 
and Kochavi, “Scales, Sets,and Interval Cycles”; Balzano,“The Group-Theoretic Description2; Agmon， 
“A Mathematical Model”;and“CoherentTone Systems>”; Careyand Clampitt,“Aspects of Well-Formed 
Scales”; and“Regions.2” 

69 Morris, Comtzzpos 让 000i Pitcp-Classes. Many ofthe group-theoretic properties ofthe canonical oper- 
ators were demonstrated by Morris in earlier writings, including“Set Groups, Complementation, and 
Mappings”and“Combinatoriality without theAggregate.” 

7o Lewin, Geealized MMSicaL Iteyak, pp. 16-30. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


296 CATHERINE NOLAN 


addition modulo 6,thediatoniccollection ofpitch classesunderaddition moduloz7,the 
twelve pitch classes underaddition modulo 12,and the infinite setofpitches derivable 
under addition in just intonation, as well as temporal examples in which the system?s 
objects are time points or durations and the intervals are differences or ratios. 

Atransformation network recasts therole ofgeneralized intervals,modeling actions 
Upon or motions between objects, rather than the extensions that join them.7 A GIS 
reflects the relative positions of objects in the systemy in Cartesian fashion, by tracing 
the extensions between them. In a transformation network, the gesture which moves 
ortransports oneobjectto another within thesystem appropriatestherole ofthe inter- 
vals in a GIS. Motion in a transformation network is not- or atleastnot neceSsSarily - 
temporal, but spatial.A transformation network defines the objects of a system kinet- 
ically in terms ofthetransformationsUupon them: objects and their transformations are 
joined as two aspects ofthe same entity. Lewinys models ofthe GIS and transformation 
Detworks suggestan Uncountable number of conceivable musical spaces, limited only 
bythe imaginations and conceptual faculties of music theorists. 

Anapparent outpouring ofmusic-theoretical writings inspired by Lewin?s pioneer- 
ing work in transformation theory -byauthors such as Robert Morris, Richard Cohn， 
Brian Hyer, John Clough，Henry Klumpenhouwer, and Norman Carey and David 
Clampitt - attests to the fertility ofthe conceptto modelboth familiar and unexplored 
relations between musical objects and classes of objects.2 The work of these theorists 
-Imuch ofit presented under the rubric of“neo-Riemannian>” theory - coOncerns SUch 
diverse topics as nineteenth-century harmonic practice, twentieth-century harmonic 
and voice-leading practice, and the transformational properties of diatonic and other 
Scale Systems.73 These writings demonstrate notonly the power of mathematics to for- 
malize relations of interest to music theorists, but also the necessity for mathematical 
Tigor in order to arrive at the level of abstraction and generajity required to portray 
complex, Spatial conceptions in words,symbols, and geometric images. 


Prescriptive applications 


Mnusictheoryin thetwentieth century cametobe characterized in largepartbyitsasso- 
ciation with mathematics. Modernist attitudes toward harmonic language, rhythm， 


71 Ibid., pp. 157-74. See also Chapter 14, pp. 465-73 for a more detailed account of transformation 
Detworks. 72 See Cohn“Introduction to Neo-Riemannian Theory.” 

73 The following is a partial list ofsome recent writings invoking the formalism ofthe transformation 
groUPS Or networks in three areas: (1) Studies of nineteenth-century harmonic practice - Hyer， 
“Reimag(in)ing Riemann>”; Cohn,“Maximally Smooth Cycles”; and“Neo-Riemannian Operations>; 
(2) studies of twentieth-century harmonic and voice-leading practice - Morris,“Compositional Spaces 
and Other Territories”; and“Voice-Leading Spaces”; Lewin,“Cohn Functions”; and“Some Ideas 
About Voice-Leading”; (3) studies of transformational properties of diatonic and other scale systems - 
Carey and Clampitt，"“Aspects of Well-Formed Scales”; “Clough, “Diatonic Interval Sets and 
Transformational Structures”; and“Diatonic Interval Cycles and Hierarchical Structure.?” 
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and form that characterize much European and American music ofthe firsthalfof the 
twentieth century are also evident in the many prescriptive writings whose authors 
Soughtto refashion traditional theoretical formulations or to reform the ways in which 
they were taught. A conspicuous number of such authors invoked mathematics, with 
varying degrees of rigor and practical, theoretical, or analytical consequence. Some， 
Such as Alois Hiba (Nexe Da7jioiielejpye, 1927) and Joseph Yasser (4 THeo7y of FEyomz9 
7D74lib), 1932),proposed new microtonal tuning systems that divide theoctaveequally 
Or Unequally into a number of intervals greater than twelve. Joseph Schillinger?s 
hubristic two-volume tome (THe ScUzUOUGer SSte1l of WMSiCaL Comtzos 谨 0o1，1946) PUT- 
ports to classify conventional resources of musical composition - rhythm，scales， 
melody harmony, counterpoint, variation techniques - in algebraic and geometric 
terms; his philosophical worK (7He Maitheatical BaSis oF 妨 e 4) 必 ，1948) attempts to 
develop a general theory of artistic production based on the scientific method and 
mathematical principles. While Schillinger?s work has been largely discredited for 
intrinsicand extrinsic methodological faws,his recourse to mathematics as a means to 
reevaluate traditional theories ofmusic is most symptomatic of its time.74 In a sympa- 
theticvein, Henry Cowell (Vemw MsicaLResoWyces, 1930) reconceives temporal relations 
in music (rhythm, meter, and tempo) by rendering as durational spans the ratios of 
Overtones to their fndamentals. 

Someearly twentieth-century authors took a less evolutionary theoretical approach 
to reinvigorating musical resources，adopting a transformational attitude toward 
musical materials. Bernhard Ziehn (CRiye- Cd Six-PHE 瑟 CMONiEs 1911, and CQNONTCQL 
Stdies, 1912),for example, reconceived melodic inversion as a geometric transforma- 
tion in which pitches and gestures are reflected around an axial pitch, and exact (not 
generic) intervallic distances between Successive notes are preserved, regardless of the 
effects on tonal syntax; he extended the notion ofgeometric transformation to musical 
texture,， inverting all pitch constituents around a defined axis of symmetry Serge 
Taneiev (Comvey 丰 be Co 如 081t 2 友 e Strict style, 1909) drew on the precision ofalge- 
braic symbols and equations to calculate and classify transformations of voices iD 
invertible counterpoint, both spatially (vertically) and temporally (horizontally). In 
coOntrast to Ziehn, whose writings are dominated by musical examples and minimal 
explanatory text, Taneiev outlines his mathematical approach at the outset and con- 
cludes his treatise by explaining that its underlying objective has been to develop 
powers of reason as a basis for revitalizing What he perceives as the Stagnant State of 
musical composition.75 

In the second half of the twentieth century, as we have just seen, music theory 
became characterized by its remarkable integration of rigorous and sophisticated for- 
mulations ffom modern mathematics,specificallythelogical,algebraic,and geometric 


74 Backus“Pseudo-Science in Music.”Schillingers writings, and those of his compatriot,， Nicolas 
Slonimsky, insofar as they relate to theories of scale and chord constructiony are discussed in Bernard， 
“Chord, Collection, and Set”pPP. 32-38. 75 Taneiev, Co1ve] 让 be Coztte]jb0z 刀 p. 301. 
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apparatus of set theory and group theory. Developments in computer technology 
beginning in the 195os allowed for unprecedented accuracy and speed in complex 
numerical calculation，providing theorists and composers with the technology to 
achieve emancipatory objectives articulated earlier in the century. Composers of elec- 
tronic music, such as Herbert Eimertand Karlheinz Stockhausen,exploited the math- 
ematical resources of the digital computer to reconfigure artificially the generation， 
Structure,and acoustic production ofsound itself. Computer technologyalso inspired 
attempts to formulate theories of music from the mathematical model of information 
theory, which used probability functions to measure information and redundancy in 
order to quantify assessments of musical syntax Or style.76 While the information 
theory model proved unable to make profound or long-lasting contributions to music 
theory, its infuence endures in expectancy-based theories ofmusic cognition and per- 
ception. In terms of speculative music theory since the 196os, computer technology 
has played and continues to play an important part in the work of Forte，Morris， 
Clough, and others discussed earlier, in calculating and sorting the often complex 
results of mathematical algorithms. 

The twentieth-century intensiftication of the bond between music theory and math- 
ematics may have originated in response to developments in compositional technique 
that demanded new paradigms fortheorizing about pitch materials and their organiza- 
tion,， but the generalizing power of mathematics pervades speculative music theory 
independent ofcompositional practice.77The dual mathematical Principles ofmethod- 
ological rigor and epistemological conviction cannot be overestimated in the shaping 
of the discipline of music theory in the second half of the twentieth century. Formal 
mathematical apparatus stemming 位 om combinatorics, set theory, and group theory 
(and hence also from logic and graph theory) permits a level of clarity and exactitude 
that can yield solutions, insights, and discoveries inaccessible through other means. 


Mathematics brings to musictheorynotonlythetechnical means to perform measure- 
ments and computations, and the statistical means to coOrrelate data, but also the con- 
ceptual means, Symbols,and vocabulary needed in order to model musical relations of 
various kinds and to delineate levels ofabstraction. Mathematics - conceived broadly 
asthestudyofquantities,magnitudes,shapes,motions,and relations - has historically 
provided a dynamic frame of reference for speculative thought in music theory. As the 
Scopeand techniques ofmathematics haveevolved,itsinfuenceupon musictheoryhas 
escalated emphatically through the twentieth century, embracing more recently for- 
mulated branches of modern mathematics. The extraordinary association of mathe- 
maticsand musichas inspired musictheorythroughout its history,and shows no signs 
of dissipation at the dawn of the new millennium. 


76 See Cohen,“Information Theory and Music.” 
77 For example, Morriss Comtbpos 让 OU 1 友 Pitp-CUasses is a text that can Serve both music theorists and 
composers Seeking to study the mathematical foundations of pitch and pitch-class materials. 
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IIIA MAPPING IONAL SPACEY 


和 本 


Notes,scales,and modes in theearlier Middle Ages 


DAVID E. COHEN 


Introduction 


The basis of most musical instruction, thought, and activity in the Western world is a 
particular conceptualization of pitch. We understand musical pitches as distinct sonic 
entities (discrete pitch?), specifiable by name, and we mentally represent them as a 
Series ofpoints occupying higherorlower,intervallically defined positions on an imag- 
inary, quasi-Spatial, vertically aligned two-dimensional continuum - or basic“pitch 
Space.”(We mayalso conceivethe positions as defined by xbsolxte pitch, determined by 
Vibrational ffrequencies; this modern concept will not be considered here.)The pitches， 
orasIshall usually call them,“notes>! constitute a System defined by various interval- 
licand other relationshipsand comprisingamultitude ofspecific structures,including 
our familiar major, minor, and chromatic scales. These conceptualizations of discrete 
pitch, pitch space,and pitch-intervallic scalar system have their ultimate origins in the 
music theory of Greek antiquity. But the particular scale system we use is the result of 
a long historical evolution, in which the most crucial developments occurred in the 
ninth and eleventh centuries. SectionsIand II ofthis chapter, respectively, will provide 
a fairly detailed examination of those developments, together with others to which 
they are closely connected, especially those concerning the early stages of pitch nota- 
tion, solmization, and the theoretical systematization of the church modes.> Section 
IJIII,a brief 加 oskcxzztji will indicate some ofthe developments ofthelater MiddleAges 
and early Renaissance, to c. 1500-. 

In brief; the reader will fnd here an account ofthe establishment and development 


1 Since no single English word precisely and unambiguously denotes the concept of musical pitch 
defined above,Iuse here the word “note.”A possible objection to it- thatit properly denotes a written 
Symbol rather than a Sound event - Seems less serious, for ouUr present PUTPoses, than the disadvantages 
ofthe two other candidates,“pitch”and“tone”:“pitch>” is an acoustical, ratherthan a musical, concept 
Which properly denotes an (essential) j7obertb of a note, while “tone as we Shall see, has a number of 
other meanings thatwould make itsuseforthis purpose particularly confusing here.“Note”in normal 
English usage, frequently designates precisely the concept we need. (When the concept of “note” as 
WwWrIitten Symbol is intended,butis notimmediately clear from the context,Ishall specify“written note>” 
or use some other locution .) 

2 The historical development of medieval modal theory is surveyed in Hiley， Tezste7mz Paztcpazt 坊 PP. 
454-77. See farther Powers etal.“Mode”pp.776-96; Hiley etal., “Modus”; Meyer “Tonartenlehre.” 


397 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


308 DAVID E. COHEN 


of two basic features ofthe theoretical conceptualization ofmusic thathas fundamen- 
tally shaped our own musical culture and remained with us to this day: an abstract 
background scale system and the intervallic analysis of pitch Structures. 


I Rediscoveries and innovations: the ninth century 


The musical developments of this period, which were part of the broader cultural 
movement known as the Carolingian“Renaissance”or 7ezovatoy are fndamental to 
the entire Subsequent history of Western music.3 They include the “final shaping”of 
the Gregorian chant dialect and the invention ofneumatic notation, the chief precur- 
SOr to sta 任 notation, and with these, the laying of the foundation of Western music 
theory.4 It was this period that saw the establishment of a scale System and the devel- 
opment of a Systematic Or“Sscientiftc” modal theory based upon that System. These 
were results ofa complex process which is still only imperfectlyunderstood,butwhich 
clearly involved the integration of several disparate elements. One was the Still evolv- 
ingrepertoryofGregorian chantmelodies-theconcreteactualityoftheliturgical song 
(caNtls) that was the constant touchstone and Ultimate object of all theory construc- 
tion. The second was the System of eight “tones”or “modes”used by the church to 
classify and organize those melodies, a System that in its organization, nomenclature， 
and procedures bore the marks of its origin in Byzantine liturgical practices. (These 
two together may be called “the caztls tradition.”) And finally, the third comprised a 
number of concepts, constructions, and procedures of analysis adapted from ancient 
Greek harmonics, the scientific study of the pitch components of music (pitch itself， 
notes, intervals, scales, “modes> etc.),as transmitted to the Carolingians byanumber 
of late Roman and earlier medieval writers. This body of knowledge, called in Latin 
the "science”or “art” ofmusic (07s US1C0), may be called “the harmonics tradition. 
The Carolingian cantors and Scholars took it as their task to integrate all of these， 
Using each to illuminate the others. There was a practical motivation for doing so: the 
awWareness that a more Systematic and rationalized understanding of the cotols tradi- 
tion Would promote the liturgical uniformity that was always an ideal of the 
Carolingian monarchs and higher clergy, by securing more accurate transmission of 
the traditional, sacred melodies, and more disciplined, uniform performance ofthem. 


3 See especially Chapter 5, pp. 149-5o; Brown,“Introduction: The Carolingian Renaissance:”PpPp. 
1-51; and Rankin,“Carolingian Music”pp. 274-316, in MCKitterick, ed., Ca7olilGiaN CXWLtzt1e. See also 
MCcKinnon,“Emergence”; Reckow “Zur Formung.” 

4 Forintroductions to the di 仁 cult and controversial questions regarding the origins and transmission 
of “Gregorian”chant，Ssee Levy et al.,“Plainchant,”Ppp. 827-31; MCcKinnon,“Emergence”; Hiley， 
TYeste7l Piaitcpajt 坟 pp.514-21,56o-62; Phillips,“Notationen pp.529-31;Seefurtherthestudies cited 
in n. 23 below. For neumes, See below, n. 33. 

5 Phillips,“Classical and Late Latin Sources”; Bernhard,“Uberlieferung und Fortleben”; Huglo， 
“Grundlagen”pp.25-51. Detailed summaries ofessentially all pre-Carolingian Latin musical texts are 
found in Wille, Mysica RomtaN0. 
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In their attempts to integrate the cpts and harmonics traditions，Carolingian 
cantors and Scholars forged a new way of understanding the concrete actualities of 
liturgical song, with new ways of conceptualizing musical entities and events thathad 
formerly been grasped only (or primarily) empirically, ways which were truly “theo- 
retical” in that they involved intellectual acts ofabstraction and System construction， 
and which formed the foundation for all subsequent western music-theoretical 
thought. 

In view ofthe foundational importance ofthe developments ofthis period, and the 
di 伍 culties they Present, the major portion (Section ID) of this chapter is devoted to 
them, in addition to the necessarily broader coverage to be found in Chapter g of this 
volume (pp. 136-67). 


THe SithatoU ] 协 如 大 e7Mid 加 -LUt72N 夫 ceNtl7 


In the late ninth century the setofmelodic categories - the eight“modes”or“toneSs?” 
(tozD) - used by the church to classify and organize the melodies of plainchant became 
linked to the structure ofthe newlyestablished scale systemyin adevelopmentthatwas 
crucial to the subsequenthistories ofboth. Prior to thattimewefind asituation which 
is di 伍 cult to reconstruct with any degree of certainty, but which must be considered 
Since it constituted the background and starting pointforall further developments. In 
So doing, we Shall review some essential matters regarding the modal system and its 
nomenclature in their earliest known form. 


The modal system and its nomenclature in the earliest extant documents， By 
c. 8oo, it seems, a Set of eight melodic categories, called toz7, had been Superimposed 
by Frankish cantors upon the repertory of Gregorian chant melodies.6 They func- 
tioned primarily as a classificatory system, used to ensure, in certain genres of plain- 
chant,asmooth,“euphonious”melodic connection between theend ofthe psalm tone 
(asimple,formulaicmelodic pattern used for chanting psalm verses)and thebeginning 
of the main melody (the antiphon) upon its return after the psalm tone, by providing， 
on the basis ofthe melodic qualities of the antiphons, a set of categories - the modes 
(tozD) - whereby any antiphon could be matched up with the most appropriate psalm 
tone.7 In its“standard>” form the System provided a psalm tone for each of the eight 
Imodal categories.8 An additional level of classification was provided by the use of 
Several alternative cadence formulas or terminations，Usually called“differences?” 


6 See Hucke“Karolingische Renaissance”; Powers et al.,“Mode”pp.781-2. 

7 On psalm tones, see Hiley, Yeste7t Plaztcpajt pp. 58-68. 

8 Theuse,in atleast some places,ofa setoffour (or six) additional psalm tones (later called 加 a7abteyes， 
Medii tozzietc.)forantiphon melodies notwell served byany ofthe standard eightis attested inanumber 
ofearlier medieval sources beginning with Aurelian ofRE6me”s Mzsica disczplia, Chapter 8 (ed. Gushee， 
421elia1i, pp. 82.41-83.46). See Hiley, TBste7t Piatzcpat p. 62-633; Atkinson, “The Payrabteres”; Bailey, 
“De Modis MiC1S2 
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(1exentiael,for some ofthe psalm tones, to accommodate the various ways in which 
antiphons belonging to the corresponding modes might begin. 

This system is first attested in the earliest extant tonaries (lists ofchants arranged by 
modal assignment) and modal treatises. Of the many extant tonaries, two are thought 
to date from the period prior to c. 85o: the “St.-Riquier Tonary,” dated to c. 8oo, and 
the“Carolingian Tonary of Metz 交 whose archetype has been dated to c. 825-55.9 
Treatises on the modes often occur in conjunction with a tonary and probably origi- 
nated as collections of glosses on the modal terminology used in tonaries; their basic 
Purpose is to lay out the System of the eight to7pi and explicate their nomenclature.lo 
Two such treatises, both very brief, are associated with the tonary of Metz,and several 
other very early ones are extant as well.1: The most important of these is the text De 
0oc 如 to11 (On theeight modes”),which circulated in several versions,both as an inde- 
pendent treatise attributed to Alcuin, and as the first part of Chapter 8 of Aurelian of 
RE6mes Msica discz1ta (ninth century)i its original version may perhaps date back as 
far as the late eighth century.2 

None ofthese brief, early modal treatises provides anything approaching a theoret- 
ical explanation ofthe modal categories themselves. Instead,theyexemplifythemodes 
by citing conventionalized“intonation formulas”and they explain the modal termi- 
nologybyproviding literal definitions ofthe verbal terms employed, mostofwhich are 
Latinized Greek. 

The presence of this Greek terminology in the earliest extant modal documents is 
partoftheevidence thatthe Carolingian topi wereadapted 从 om a system known as the 
oktoecpos, used by the Byzantine clergy since at least the seventh century for the clas- 
sification of their liturgical melodies into eight categories (called ecponD.3 In both 
Systems there are four main categories, called “authentic” in the West, each of which 


9 Regarding tonaries, see Hiley，Teste7t Piazzcpait 加 pp. 325-31; Huglo, “Tonary>”; Zes TDU011es; and 
“Grundlagen.”The“Carolingian TonaryofMetz”isedited in Lipphardt,Ka7olitgiscpe 7D101, PP. 12-63; 
regarding its date, See ibid., p. 2oo, and Huglo, 7pxazyes, pp. 3o-31. The fragmentary and anomalous 
“St.-Riquier Tonary”dated by Huglo to c. 795-8oo, is edited and discussed in Huglo,“Un tonaire 
and Zes 701411es, pp. 25-29. Updated discussions of both tonaries are in Huglo,“Grundlagen,”PpPp. 
81-88. 

10 Other aspects of Carolingian musical thought are reflected in the glosses on late Roman texts, esSpe- 
cially those of Boethius and Martianus Capella; see Chapter 5, pp. 139-47. 

11 Some oftheseare edited and discussed by Huglo, Zes To1Natz1es, pp.46-56,but see also MOller“ZUT 
Frage”ppP. 278-79. For the Metz treatises, see Lipphardt, Ka7oUil9iscpe 70N01, pp. 12-13，62-63. 

12 Theversion attributed to Alcuin is edited in CS 1,pp.26-27.Theversion in Mzsica disctzbliaisedited 
in Gushee, 4zx7eliazi, pp. 78.1-79.21. The texts” sources, variants, and possible origins are discussed by 
Gushee, ibid., pp. 21, 39-4o; and “The Mzsica disctzblita” pp. 138-48; Huglo, Zes To7patiyes, pp. 47-56; 
Bernhard, “Textkritisches zuAurelianus”p. 54; Moller, “Zur Frage” Aurelian of REOme?s Msica disc- 
lipa is discussed below, pp. 314-17. 

13 Ontheoktoechpos,seeJeffery,“OKtoechos”; Hiley, TBste7t Piattcpalt 加 pp.454;459-6oiand“Modus 
cols. 406-o7; Wellesz,4 玉 stomy of BJzaNt1e MUWSic, pp. 69-71, 300-03; Gombosi“Studien”(esp. Parts 
II-IID; Strunk,“Tonal System>”; Huglo,“Dgekveloppement”;“Comparaison2”; and“Grundlagen,”PpPp. 
59-693; Atkinson,“Interpretation”pp.486-88; Markovits, 7D1sJste71, pp.75-79,97-102, 108-12. 
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Table 11.1 7Ne ea7liest ON 
Testej7t MOdQ1 SSte11 


I. Protus: authentic, plagal 

II. Deuterus: authentic, plagal 
III. Tritus: authentic, plagal 
IV. Tetrardus: authentic, plagal 


has a related“plagal” category (although their ordering and relationships are different 
in the two Systems). The four main categories were named by the Greek ordinal 
numbers b70ts, dextej1s, titls and tetrajals (cfirst” “second” etc.),and the two sub- 
classes by Latinized forms ofthe Greek words axtgettes or Qtgeztipos (having author- 
ityorpower)and biagqios(coblique:”“collateral”hence“derived ”subordinate?): in 
Latin, QUt)eNtGc)xs and 胃 iaCJilis) (later 胃 ayals),or-in literal translation rather than 
transjliteration - QUitoyUalis and ateral.The resulting four pairs were ordered as shown 
in Table 11.1. This is, in effect, already the eight-fold system of later medieval theoryy 
Shown in Table 11.2. The otxs pair of authentic and plagal modes was the one to 
which thenoteequivalentto our D would soon beassigned as its final.The dextexs pair 
would similarly be assigned the fnal E; and so on. Atthe earliest stage, however there 
is no mention offinals,or indeed ofany criterion distinguishing the four main catego- 
Tries from each other; these are developments first seen in the later ninth-century trea- 
ties that we shall consider below. 

Authentic and plagal, on the other hand, are already distinguished on the basis of 
range, although in ways that are different from and less precise than those found in 
later treatises. The latter usually define the range (ZNMLitols) of each mode as essentially 
comprising an octave (with oneortwo notesadded aboveand belowthe modal octave)， 
and distinguish the authentic and plagal ZNtpitols of each modal pair in terms of their 
Positions with respect to their common final; the two ranges overlap, with the basic 
modal octave of the plagal lying a perfect fourth below that of the authentic. (See 
Figure 1o.4, p. 282 for an eleventh-century representation of the overlapping octave 
ranges ofeach pair ofmodes.) By contrast, in the earliest modal documents the ranges 
arenotyetdefined in terms ofthefinal (which is notmentioned atall),and arenotSspec- 
ified in any precise way. Plagal melodies are regarded simply as having asmaller” and 
“lower>” (ze7ioyes) range than the melodies belonging to the corresponding authentic 
mode, which are“higher>” (Za 此 oyes); the plagal range is equivalent to the lower “part?” 
ofthe authentic range,and is included within it. Their relationship is often expressed 
by saying that the authentic mode is the“master” (Hagzstem, the plagal its“pupiP> or 
“disciple” (discz 加 xs), which lies beneath” and “to the side of” its paired authentic. 

The key term tozzs itself (pl. to )，used to denote the eight melodic categories， 
remains ill-defined in this early period. The second treatise attached to the tonary of 
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Table 11.2 THe e 好 1t7Ode 95 妈 7 


Final Authentic modes Plagal modes 
[I. Protus] D 1 2 
[II. Deuterus] 卫 3 4 
[III. Tritus] 了 5 6 
[IV. Tetrardus] G 元 8 


Metz tellsusthattojls is that which both regulates and lends coherence to melodies;14 
and De oc 如 tozlzs begins by stating that“thereareeighttozi in music,by means ofwhich 
every melody (Modxliatio) seems to hold together as though with a sort of glue:”15 again 
emphasizing the idea of melodic coherence. Yet no explanations of this“regulation> 
and“coherence” are offered,and indeed, no extant text ofthis period explains exactly 
how toxzzxsy in its modal significance, was conceived at this time. 

This is doubtless due, at least in part, to the fact that, in the Middle Ages, ozxs had 
anumber ofadditional meanings: (1) the interval of the whole tone (GTr. toztos), con- 
ceived in the harmonics tradition as a precisely determined pitch-relationship or 
“space”between two adjacentnotes -aconceptcrucial forthe developments to be dis- 
cussed below;l6 (2) a single pitched musical sound (what we would call a note), for 
which the more usual terms were SONUUWS OF SONitls, the Greek 加 ptboxl90s (often corrupted 
to bto1905), and y0xX327 (3) in grammar, a Verbal accent - also called 4ccexztls and te710O7 一 
often understood as a variation in pitch, as in Greekj;l8 (4) one of Boethius”s termas for 
the“transposition keys”(to1ot) of ancient Greek theory, whereby the entire Greater 
Perfect System was Shifted up or down in pitch. (Although Boethiuss preferred term 
for these is Modxs [model, in one crucial passage he states that they are also called 如 7 
and tobj1.19) 

The treatise De octo to1lzs in its attempt to provide a definition of to7zzs as the term 
denoting mode, conflates all of these (except the first) with each other and with vague 


14 “Every kind ofmelody is justly [said to be] regulated and bound together (egWUiat7 ac ze1Str29 翅 0 
by the eight to . ..”(Kayolixl9iscpe 70U01, ed. Lipphardt, p. 63.8-10). 

15 G9 1,p.26; newedn.in Moller, “Zur Frage”p. 276. This is the text version bearing the attribution 
to Alcuin (see above,n. 12). 

16 See Duchez,“Jean-Scot Erigene”p.186; Cohen,“Boethius and the BecpizziadisTheory”pp. 137-40. 
17 Most of these were also used in grammar to denote Various aspects of Speech sound. The sense of 
tls asS“pitched sound”or “mnusical note”probably came from the Latin verb tozo, -Je (to thunder， 
to make a loud sound”?), rather than 位 om the occasional use of the Greek to7os to mean a “note”(See 
Mathiesen, 4jpollos De, p. 384). 

18 Duchez,“Description grammaticale”pp. 572-73; Gushee, “The Mzxsica disczb1ita” pp. 188-95. 

19 Dezzsttttioze7asica,IV.15 (Friedlein edn.,p.341.19-21;trans.Bower, PotdaMtetzAs oFMosic,p.153); 
Atkinson,“Modus”p. 11,discusses this passage. For explanations ofthe Greek Greater Perfect System 
and the tojoi, see above, Chapter 4, pp. 122, 125-28; Barker, G7eeR MUWSICAL Titilgs, Vol. II PP. 11-27; 
West, dtctelt GeeR Msic, Chapters 6 and 8. Exhaustive coverage of Greek mnusic theory is found in 
Mathiesen, 4jpollos De. 
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hints atthe idea ofmode as aregulatory Principle governing melodies.zo The resulting 
diffusion of meaning contributes to the passage”s failure to communicate clearly the 
relevant Sense of the term. 

It was presumably to rectify this confused state of affairs that treatises of the later 
ninth century introduced the words Modxs and trobpxs as the proper designations for 
What was Usually called toxzzs, that is, mode, as part of their attempt to clarify this 
COncept by virtue of a new more "scientific”way ofunderstanding it. (Their author- 
ity was doubtless the Boethius passage mentioned above under point 4.) WMSiCcU elCAI- 
Miadis， in So doing (Chapter 8)，asserts that the traditional term toz2s was Used 
“improperly”(aboxsie) in this sense, a dictum repeated by many subsequent theo- 
Tists.2 Nevertheless, to long remained a standard term for“mode.” 

Afurther importantaspect ofearly discussions ofthe modes is the use ofintonation 
formulas (ecpeiatz, in later Byzantine terminology). These were melodies of brief or 
moderate length sung to Successions ofsyllables such as Noz4NOeU1Ne and Noedgls cited 
in tonaries and treatises as exemplars of the modes and apparently designed for this 
Purpose. OUT first Western wWitnesses for this device，which was almost certainly 
adapted from Byzantine practice,aremodaltreatises oftheninth century,although the 
use ofsuch melodic formulas, from aboutthe tenth century sung to Latin texts SUch as 
“Primus tonus sic incipit”("The frstmode begins thus”) and“model antiphons>” like 
“Primum quaerite regnum Dei”(“"First seek the Kingdom of God>”), continued long 
pastthat time. 冯 


Mode，pitch，and melodic description in Aurelian?s Msica discz 加 jijza0. 
Carolingian tonaries and modal treatises of the period before c. 85o-9oo provide no 
criteria for the assignments of melodies to modal categories， which they take as a 
given. Indeed,they make no useof and no reference to,the basictheoretical concepts 
and structures which are taught and applied in analytical discussions of mode from 
the later ninth century on and which to us seem required for any technical analysis of 
melodies in Structural terms - the note, the interval, a background scale ofsome kind 
-and therefore make no use of, or reference to, the notion of the final, which soon 
after became So important to modal theory. This, and other points such as the use of 
intonation formulas, suggests that the initial modal classification was carried out on 
the basis of the kinds of similarities among melodies called by modern scholars 


20 De octo lolis,ed. GS 1,p.26; Mbller “Zur Frage”p. 276; different version in Aurelian, Mzxsica disc- 
za, Chapter 8 (ed. Gushee, 4z17elia1i p. 78.2-4; trans. Ponte, 421elia1D). For discussion, see Gushee， 
“The Mzxsica disczb12ta pp. 193-95;also p. 145. 

21 SeeAtkinson,“Interpretation?;“Ba7ONi02; and“Modus:”pp. 14-22.The word ModUs too,even as 
atechnical term in medieval music theory, had a number of distinct meanings,including“interval>”; See 
Powers et al., “Mode”pp. 775-76; Atkinson, “Modus>”; Hiley et al., “Modus. 

22 Onthe intonation formulas,both Western and Byzantine,see Hiley, TY2ste7mt Piaztcpajt 加 PP. 331-33; 
Hiley, in Hiley et al.,“Modus”cols. 41o-11; Huglo,“LIntroduction2>; “Tonary>”; and“Grundlagen 
PP. 69-75; Bailey，7ptoxzatiou Fo7tUias; and“De Modis MsictS>; Strunk, “Intonations and Signatures?; 
Raasted, 7Tzto7z4 友 OU FO7UNL0S. 
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“melodic formulas”and“melody types”or “melodic 包 milies.”23 Yet the possibility 
remains that theoretical constructs Such as the one-octave Scale represented in some 
Spanish diagrams of the seventh or eighth century might have played a role.?4 This 
di 全 cult question must remain open.25 

Aurelian2s WMSica discz10ta in any case,shovws that singers had other ways ofunder- 
Standingand discussing melodies - ways that did not rely on theoretical concepts such 
as notes, intervals, and scale, but which instead employed a qualitative, metaphorical 
language,comprising wordsand phrases expressing direction (up and down) and vocal 
eftort or tension, to give the singer a sense of what his voice was to do in singing one 
or another part of a melody Much of this vocabulary was derived 位 om grammar, in 
particular the names and descriptions of the verbal accents (acute, grave, circumfex) 
ofGreek, called acceNtxs;telor, or to2s.256Although mutual exchange ofterms between 
grammar and music theory goes back to the pre-classical Greeks, the Systematic bor- 
rowingofgrammatical terms in the MiddleAges,beginning with the Carolingians,was 
of crucial importance for the history of western music theory.2 Grammatical discus- 
Sions ofsuch matters as the nature of the voice, the elements oflanguage, the articula- 
tion of a text by means of punctuation and pauses, the coOrrect rendering of verbal 
accents and Syllabic quantities, and the correct writing of the graphic symbols for 
accents provided the Carolingian cantors with a variety of terms and verbal Strategies 
for the description of melodic events. 

Itis this kind of qualitative, metaphorical, often grammatically infuenced descrip- 
tion thatwefind in theearliestmodally oriented discussion ofspecific plainchant mel- 
odies, in Chapters 1o-20 Of Mzsica disczlzta a compilation of texts attributed to one 
Aurelian of RE6me and customarily dated to the 84os, although this dating is now in 
question.28 Chapters 1-7, possibly based on an already existing“general introduction 
to theartofmusic” (Gushee, “The Maxsica disczz1it4 p. 149),cover Some ofthe typical 


23 On these concepts and related issues in plainchant scholarship, see Treitler“Homer and Gregory?; 
“Centonate Chant? ”The “Unwritten? and “Written Transmission>; and“Sinners and Singers”esp. 
pp. 162-65; Hucke, "Towarda New Historical View2; Nowacki,“Syntactical Analysis”; “Studies”; and 
“The Gregorian O 竺 ce Antiphons”; Karp,4sbeck orOxralitb OUQ Fo7NUNUGT7z). 

24 The diagram, which appears as an interpolation in some Spanish manuscripts ofIsidore of Seville?s 
ZEbMi0logiae Written c. 70o, is reproduced and discussed in Huglo,“Grundlagen,”pp. 42-46. Itshowsa 
Scale with the interval series T-S-T-T-T-S-T, equivalent to D-E-F-G-A-B-C-Dithe notes are labeled 
with the Latin letters A to h,and the intervals are ljabeled and related to numerical ratios. 

25 For discussion of points relevant to this question，see Bielitz，MWS 庆 2004 G7QNWLNR Crocker， 
“Hermann?s Major Sixth>”; Duchez,“Dekscription grammaticale.” 

26 See above,p. 312; Duchez,“La ReprEsentation .2 

27 See Duchez,“Dgkscription grammaticale”and “La RepreEsentation2; Bower“The Grammatical 
Model>; Bielitz, Mzs 太 2004 G7UNNMAR; Lavwy “The Study of Grammar.” 

28 Foreditionand translation,seethe Bibliography,p.357.Subsequentpage citations are oftheedition 
by Gushee, 4zxyelia1li. For introductory discussions, see Chapter 5g,p. 192 and Hiley, TYzste7t PCztcHpaNt 志 
pp.456-58. Regarding thetitle,theauthor,and the dating in the 84os,see Gushee,4z7elia1, pp.13-16; 
his arguments, and those for a later date in Bernhard,“Textkritisches Zu Aurelianus”Ppp. 6o-61, are 
reported and critiqued by Phillips,“Notationen,” pp. 544-58,who urges the view thatthe compilation 
had no single point and date of origin (see, however, n. 38, p. 152). Gushee”s interpretive remarks con- 
cerning the treatise in his“Questions of Genre”pp. 383-93 are of interest. 
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topics of the ancient 41s MUSica, including its mathematical character and basis，by 
means of extracts drawn from such authorities as Boethius, Cassiodorus, and Isidore. 
Included here is one of the earliest known attempts to bring this harmonics tradition 
into connection With the contemporary ctls tradition: in Chapter 2 the basic inter- 
vals of the octave, perfect ffth and fourth, and whole tone are exemplifed with cita- 
tions of plainchant melodies; less justifiably, the author also links these four intervals 
with the four authentic modes.29 

Chapter 8 begins the second main section of the text, concerned with aspects of the 
ctls tradition,including the modesi its opening sentences areaversion ofthe text De 
0ct 如 to11, Whose unsuccessful attempt to explain the basic concept of to1US was men- 
tioned above (pp. 312-13). 

Chapters 1o-17 consist largely of detailed descriptions of the melodic events that 
oOccur at the junctures between antiphons and psalm tones〈“versicles”); while they 
may be primarily oriented to “details of performance Practice and . . . esthetic ques- 
tions”rather than modal classification per se (Gushee，“Questions of Genre”p. 389)， 
they proceed by cataloguing and differentiating the various ways in which these 
melodic junctures (called ya7ietates， deyeNtiae， dyisiotes， and de1pt 友 oles) oOccUIT iD 
each of the modes. The descriptions use a varied, metaphorical, non-pitch-specific 
Vocabulary that addresses not only melodic motion and contour but also tempo and 
vocal timbre.3" Grammatical terms,especially those denoting the three kinds ofverbal 
accent (acute, grave, circumflex), are frequent in Chapter 19, which provides syllable- 
by-syllable descriptions ofthe psalm tones. These accentual terms and phrases do not 
indicate Specific melodic events in any consistent way (Gushee,，“The Msica disci- 
ipa2 pp. 216-21). Neither here nor elsewhere is there any attempt to provide 
precise, intervallically determined instructions, much less a translation of melodies 
into Dotes.31 

Also noteworthy is Aurelian?s use of language indicative of a Spatial, vertically ori- 
ented mental representation of relative pitch in terms of “height.23> As already men- 
tioned, other early modal treatises say that the authentic modes are“higher?” (Loyes) 
and the plagal modes“lower>” (je7ioxres. Yet this 人 miliar spatial image or metaphor， 
Which we take for granted, seems to have been absent or merely inchoate in the con- 
ceptualization ofmusicuntilaboutthis time.Thetechnical terms in ancient Greekand 
Roman music-theoretical writings for what we call “high”and“low”Ppitch were， 
instead, "acute that is “sharp”or“pointed”(Gr. oxeia, Lat. 0CUtz),and“grave that 
is, “heavy>”(Gr. ba1eia, Lat.9g10V15).These werealso the standard grammatical terms for 


29 Gushee, 4z17elia1li; PP. 62-63; cf Ponte,4z1eliat, p. 16; Meyer,“Die Tonartenlehre”PP. 142-43. 
30 Examplesand discussion in Hiley, Westemt Pazzcpat 思 pp.456-7;Gushee,“The Masica disc 坊 lt0 pP. 
211-14; Duchez,“Dgkscription grammaticale ”esp. pp. 564-65. 

31 Chapter 19 doesuse,on four occasions (pp. 123.48,126.66,126.7o,127.81),Ewo Greek terms which 
in Chapter 6aretaken to be designations ofpitches (pp.75.29,76.43); their use in Chapter 19,however， 
is imprecise (cf. Chapter 5, pp. 69.9-12 and 任 ). See Phillips,“Notationen,”pPp. 340-42. 

32 The topic ofthis paragraph receives fuller discussion in Duchez,“RepreEsentation.” 
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the two basic types ofverbal prosodic accent, theacute( )and the grave(`),and gram- 
marians” discussion ofthese accents mayhave played arole in establishing the Western 
Spatial imageofpitch.33 In Aurelian,however,as in the otherveryearlymodal treatises， 
this image remains vague. The assignment of specific positions along the vertical aXis 
to notes Separated by precisely determined intervallic distances came only with the 
later ninth-century theorists. The traditional Latin terms cx 如 and g1UaV1S, however， 
remained standard throughout the Middle Ages and beyond. (Indeed, the metaphor 
“sharp”is still with us, albeit with a changed - but similar - meaning.) 

As to the key concept, to1lls itself, this remains elusive throughout Aurelian?s text. 
Nowhere is there a clear account of what a 如 ols actually is, or of what it means to Say 
thata melody is“of>”a particular to72s. The termzs meaning is fxed neither by defini- 
tion (as we have Seen above) nor by usage, since the author uses it to denote a number 
of distinctthings.34 Still,itis clear thatatleastsometimes he understands by tozxs that 
property of melodies which we would call their “modality ”In Several passages this 
Seems to be conceived as a regulatory property of melodies that is both inherent and 
pervasive in them,35 although we are also told that it is chiefy at the juncture between 
psalm tone and antiphon that the to of a chant melody is to be sought: not at the 
melody”s end, but either at its beginning, or at the close of the conjoined psalm tone， 
orboth.35The later doctrine thata melody”s modality is most definitively determined 
Or recognized by its ljast note, its“final”is notably absent. 

In short,it seems that in WMzsica discz 加 lota a to1Us is notyet conceived in terms of gen- 
eralized abstract features such as final,ambitus,and intervallic structure Which require 
amapping ofmelodies onto a background scale. Instead,tozzs is an intrinsic butunde- 
fined property ofeach melodyin thefamily ofmelodies ofa given tozzxs,a Property that 
is recognized empirically by the way in which the melody of the psalm verse ends 
and/or that ofthe antiphon begins. Yet these melodic junctures Serve to differentiate， 
notthetolithemselves,buttheiryayietatesoraizerettiae.Whythelatterare“varieties 六 
melodic sub-types,， of a single txs rather than distinct tozi themselves remains 
Unclear, since the Specific properties distinguishing any given to from the rest are 
never Stated. For Aurelian the modal classification ofany melody is simply given bytra- 
ditioni criteria for that classification are absent (Gushee“The Mzsica Disczlit0”p. 
200). The attempt to State SUch criteria, and to do so in a systematic“scientific” wayy 
required an epistemological shift to a more abstract conceptofmode,onein which the 


33 Duchez,“RepreEsentation,”p. 65. It has long been argued that the early, adiastematic neumes also 
derive from these prosodic accent signs, although this is far from proven. On neumes and the theories 
asto their origin,see Hiley, Tezste7mt Piattcpalt 思 pp. 34o-923; Levy “Origin2>; Phillips,“Notationen”pP. 
347-548. 34 Examples and discussion in Gushee,“The WMzxsica disczb1a” pp. 187-204. 

35 Most clearly in the Preface, which states that the work will explain“certain rules of melodies (9U1- 
ZUSdQNMTEGUL1S MOQUUAONWUNL) thatare called oli or tejo1eS” (p. 53.3). Cf. Chapter 1o,p.86.11:“Asalready 
Stated, every melody (ModUjatio) winds its way (ve19 克 according to these to . .2 

36 Seeespecially Chapter 1o (p.89.3o)and,fordiscussion,Gushee,“The Wasica disczb1ia pp.195-98; 
Hiley, Teste7t Piaicpazt 吉 PP.457-58. 
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essential features of a mode were identified with the way melodies map onto a back- 
ground scale System - a Shift which represents the next, and defining,， stage in its 
history, and the inauguration of modal theory as we know it. 


GySteN1S Ofscae 0NQMOd2e 现 大 EUAte77N 坟 Gd teN 太 Ce1tyies 


In several treatises of the later ninth (and/or early tenth) century, and owing to 
Carolingian rediscoveries in the field ofancient Greco-Roman harmonics,the qualita- 
tive,empirical concept of mode found in Mzxsica disczb1ipa begins to give way to a nev 
Systematic concept of mode as 4 思 io7i System the object of systematic theoretical 
explanation and elaboration: mode as the pre-given set of organized pitch and inter- 
vallic relationships that determines the character ofany given chant melody This nevww 
more“theoretical”conception of mode presupposes the availability of an abstract， 
intervallically determined System of notes - a Scale System - because its basic method 
is the Structural analysis and comparison, in terms of intervajllic patterns, of the scale 
itself with the melodies known to be “of>”each of the modes: the mapping of chant 
melodies onto the scale system, Such that the Specific location of a melody upon the 
known intervallic structure of the scale somehow accounts for its perceived modal 
characterorquality.Theseintervallic structuresand theirspecific scalarlocations even- 
tually become the Structural deftinition ofthat mode itself 

Although this conceptis already discernible in atleastsome ofthe writings to be dis- 
cussed in this section (the Expcjpiyiaais treatises and the later layers of 4jia Usica), the 
more immediate task was the establishment of the Scale System itself The efforts 
toward the establishment and Structural analysis of such systems in the early Middle 
Ages clearly reflect their authors” recognition that Such a system, by providing the 
means for far more precise transcription and analysis of melodies,would support two 
related goals: more accurate transmission and performance of the chant melodies,and 
aclearer definition ofthe Principles oftheir modal assignments. In fact, the late ninth 
century produced several scale systems,oneofwhich, Hucbaldsadaptation ofthescale 
System of Greek antiquityy is essentially the one that became standard in the later 
MiddleAges. Butall ofthe texts discussed in this section demonstrably drawupon the 
harmonics tradition?s vast array of related theoretical terms and concepts as transmit- 
ted by Boethius, Martianus Capella, and other late Roman writers on the ancient 01S 
MMSiC0. The Carolingian authors treated these inherited theoretical materials selec- 
tively, choosing and adapting those concepts, Structures,and procedures that they rec- 
ognized as applicable to their own, largely pragmatic ends. The offspring of this 
marriage ofancient theory and medieval practice was the first truly Western medieval 
music theory. 

There are three main Sources of such systematizing music theory that can be 
dated to the later ninth and/or tenth centuries. Their exact dates of composition 
are Unknown. I shall discuss them in an order determined by methodological, noft 
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chronological, considerations. Requirements of space demand that ouUI treatment be 
limited to points directly pertinent to the topic of this chapter. 


Hucbald. Theearliestextant account ofa scale system essentiallylike that ofthelater 
MiddleAgesisfound in theWMzxsica,generallyknown as De pa7NONICQU TSLELEONe (its title 
in Co ID), composed by Hucbald of Saint-Amand,，probably in the years 87o-900.37 
Alongwith theestablishmentofthe scaleitself, Hucbald presents a pitch-specific letter 
notation for the transcription ofchant melodies,and applies both ofthese to issues of 
modality. Throughout,heemploys an aurally based pedagogical method well suited to 
theneedsand priortraining ofhis monastic readers. For example,he (like WMSica ecji- 
jiaais) uses no numerical interval ratios or monochord division. Instead, the scale, and 
the intervals that Structure it, are taught empirically by means of concrete examples 
drawn from the plainchant melodies and intonation formulas of the cajztls tradition， 
demonstrating by direct experience the connection between the two. This character- 
istically Carolingian pragmatic approach is evident throughout in Hucbald”s contin- 
ual citation ofspecific chant melodies to exemplify theoretical concepts. The concepts 
themselves, however, are adapted from late Roman writings on the ancient 01S NM1NS1C0， 
especially Boethius?s De zs 帮 2 友 ON1e MMS1CL. 

Beginning with the basic distinction between equal and unequal pitch，Hucbald 
Proceeds to the nine melodic intervals of chant (called satia ztte7VaUa 7100i Species). 
The first two intervals, the semitone (SelttoN1WUM) and the whole tone (tozzs), are the 
basic constituents Or “elements”of all the others, and are the “spaces”by which the 
adjacent notes of the scale are separated; although these “spaces” are defined empiri- 
cally, they are nonetheless clearly understood to be precisely determined in “size” and 
invariable (pp. 136.1-16o.22; Babb, pp. 13-23). They are exemplified by means of a 
diagram (See Figure 11.1) in which a melody with the range ofa major sixth is mapped 
onto asetofsixlines representing the strings ofacitpara tuned to pitches separated by 
the intervals T, T, S, T,T (pp. 16o.21-223; Babb, pp. 22-23). The resemblance of this 
intervallic structure to the later Guidonian hexachord is striking, and perhaps not 
entirely coincidental (see Crocker, “Hermann?s Major Sixth2). This is not sta 任 nota- 
tion: only the lines,， which actually represent the Strings of an instrument， signify 
notesi the Spaces represent only intervals. It is therefore closer to being an iconic rep- 
resentation ofan instrument than it is to the more purely symbolic semiotic system of 
the sta 任 Similar string”diagrams in Boethius?s De zstitttioNe MUS1CU Were probably 
theinspiration forthisand other diagrams ofthe kind in the Btcjpzjiaidis treatises,wWhich 
in turn were an important precursor to Sta 任 notation (See below, pp. 329-30, 344-46). 

A similar sense of innovation accompanies Hucbald”s careful introduction of the 


37 For editions and translations see the Bibliography, p. 358. Chartier?s edition of the Mysica in his 
POCOExo7e MMSiCULe Cocbuid is cited here, by page and section numbers. Babb?s translation is cited as 
“Babb.”The mostthorough study ofHucbald?s life, musical works, and treatise is in Chartier, ZCzz1e. 
See also Palisca?s“Introduction” to Hucbald, in Babb, pp. 3-11; Weakland,“Hucbald as Musician and 
Theorist”; Hiley, TYzste7t Piazzcpalt 坟 pp. 448-52; Gushee, “Questions”pp. 395-98. 
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Figure 11.1 Hucbald: String diagram (up to final melisma). Modern note names 
Supplied in brackets. (See Hiley, TYeste7t Piazcpajt p. 449, ExampleV.3,for fnal 
melisma and transcription into Sta 人 notation.) 


crucial, fundamental conceptual basis for any scalar system: the individual, discretely 
pitched musical note (bto19W， ON) as the“element”of melody, a concept that 
Hucbald backs with the authority of the ancient 41S MUWSiICX (pp. 1952.15-154.17; Babb， 
pp.2o-21).Theseelementary musical entities,the“mostsure foundations ofall song 
are Specifically “those Sounds distinct [in pitch 人 fom each other] and determined by 
calculable quantities,and which [therefore] stood forth as suitablefor melody>”(ibid.). 
They have the same status and perform the same function in music as letters (that is， 
Speech sounds) in janguage.A definition, taken 位 om Boethius, defines the note (SONS) 
as “an incidence ofthe voice brought forth at one pitch, suitable for melody.”38 Each 
noteis thusa distinct entity, and“likeaflight ofstairs (zt MO02UIML SCQUC7U) they ascend 
and descend,each setapartfrom theother bythe quantity ofits proper interval (7op71 
Sb0 好 GUOQNNtate Qiscyetz)”(p. 154.17; Babb, p. 21). This very early use of the “scale>” 
analogy and the reference to determinate intervallic positions bear witness to a more 
Sharply focused conception of the vertically oriented Spatial image of “high”and 
“low>”Ppitches that first appears, in an Undefined and imprecise wayy in OUr earlier 
SOUrces (See above, pp. 315-16). 

Having established these"“elementary”components, Hucbald now proceeds to the 
Scale system itselfand itsapplication to the modes. In effect,he proposes an adaptation 
ofthe diatonic form ofthe Greek Greater Perfect System (GPS).39 After presenting the 
latter in its traditional form, he observes that, instead of JT-T-S tetrachords starting 


38 “Sonus est Vvocis casus emmeles, id est, melo aptus, una intensione productus”(p. 152.16); Babb?s 
translation ofthe sentence (p.21) is inaccurate and misses its relationship to its source. Cf. Boethius, De 
ZSINS.,I.8 (Friedlein edn., p. 195.2-33; trans. Bower, PotdaMezttaks, p.16). The definition goes back to 
Aristoxenus (EeeNtz pa7MLONICX I.15). 

39 Chartier edn., pp. 162.23-192.43; Babb, pp. 23-35. On the Greek Scale systems, See Chapter 4, pp. 
124-25. On the combination of the GPS with the %Me7tNE1N1ON tetrachord, see below, p. 341. Hucbald?s 
SOUICe here is Boethius, De zs MI., I.20-25 (diatonic genus only). He also discusses briefty an alterna- 
tive diatonic scale, with an intervallic Structure like that ofthe major Scale from C (pp. 164.25-166.27; 
Babb,pp.24-25),and explains the principle ofoctaveequivalence (pp. 15o.14, 166.28; Babb, pp. 19,25). 
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Greek note name Greek note name 
nete hyperboleon [aaj] 
paranete hyperboleon [g] 
trite hyperboleon 四 
nete diezeugmenon [e] 
paranete diezeugmenon [dj] 
trite diezeugmenon [c] paranete Synemmenon 
paramese [bb] 
[bb] trite synemmenon Synemmenon 

mese [al Imese 

上 lichanos meson [G] lichanos meson 

< _ parhypate meson [F] 

hypate meson [ 耳 ] 

广 lichanos hypaton [DI] 
parhypate hypaton [C] 
hypate hypaton [BH] 

vv proslambanomenos [A] 


Figure 11.2 Hucbalds adapted GPS-plus-syMe1tNte1NON Scale System with T-S-T 
tetrachords. Equivalent notes in the later medieval gamut are Shown in brackets. 
Spacing indicates whole tones and semitones. The boundary tones of the hexachords 
in the ancient Greek System are Shown in boldface, to facilitate comparison. 


at the top, the system can be conceived in terms of JT-S-T tetrachords starting atthe 
bottom, with 7osaMlpUNONENOS (A) as the first note of the lowest tetrachord. (See the 
left-hand column of Figure 11.2.) Hucbald then adds the Sy7eNM1ENON tetrachord， 
adapted from the Lesser Perfect System (LPS) in the same wayy to arrive ata System of 
five T-S-T tetrachords constituting a two-octave diatonic Scale plus one alternative 
note, the zt 如 SeNOIENON (bb), a Semitone above Mese, Which in many melodies occurs 
alternatively to the note aya1Mtese (bH). The complete scale is shown in Figure 11.2. 
Hucbald?s scale (minus the syMie7tMteNON tetrachord) is identical, with regard to inter- 
vallic series and tetrachordal organization,to theone shownin Figure 11.3,which may 
have been the scale underlying the Byzantine oktoecpos.42 (In both，moreover，the 


4o See Jeffery,“Oktoechos”; Strunk, “Tonal System>”; Markovits, 7D1SySteM pp. 97-99. 
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一: 
ET 醒 四 本 有 本 9 呈 3 于 寺 
-HEHE Lal 二 


Figure 11.3 ”Reconstructed Byzantine tetrachordal Scale (after Markovits, 7D1SJSte711， 
p. 98):“t2 三 Whole tonej “s”=Semitonej“T>”=the central disjunctive whole tone 
that separates the two t-S-ttetrachords ofthe central octave. Modern note 
equivalents in brackets. The Greek characters u;, By 3 in the top row (representing 
the numbers 1,2, 3,4) Signify the notes 7otosy deNte1s titxs,and ietrardxls in the two 
Central tetrachords. 


central octave is identical to the“Spanish>”scale mentioned above; See D. 24.) The 
T-S-T tetrachord that serves as the organizational module in both of these Scale 
Systemas is also the basis of the Bpcjpzyiadis Scale system (See below p. 324), and indeed 
from this time on remained the standard type of tetrachord in Western medieval scalar 
Systemasi it is discernible as the nucleus ofthe Guidonian hexachord as well. It must be 
StresSed,however, thatthe Scale shown in Figure 11.3 representsahypothetical recon- 
Struction based on later Byzantine SoUrces, the earliest of which postdates OUI period 
by centuries, and that no influence in either direction can be demonstrated. 

Hucbald next proposes a pitch-specific alphabetic notation (pp. 194.44-198.47; 
Babb, pp. 35-37). The sixteen notes of distinct pitch are represented by graphic signs 
-forall but one, Greek capital letters sometimes slightly modified. The one exception 
is the Sign for 7osLaMbUNONE1N0OS (A)， Which is the grammatical symbol daseia OF tU 
Jace1s (H), used in grammar to indicate an aspirated“h.”As Hucbald tells us, he has 
drawn these notational signs from the list of such signs found in Boethius;4l and he 
Urges that they be used in conjunction with neumes (which at this time were adiaste- 
matic) to provide what the latter do not: a precise indication of a melody”s notes and 
intervals. 

Although Hucbald?s signs seem notto have been much used,theyarerelated in Prin- 
ciple to other alphabetic pitch-notational systems of the Middle Ages, such as the 
Daseian System used by the BEjpcpiyziaadis treatises (to which Hucbald?s is linked by his 
Own use ofthe daseia sign),and the Latin-letter System ofthe eleventh century, both of 
which are briefy discussed below (pp. 326-28, 331, 34o-41). 

The reason for Hucbald”s alternative tetrachordal organization of the scale emerges 
When he reaches the point "toward which from the outset everything looked forward>?” 
(Babb, p. 37): the application of the scale system to issues concerning the modes (pp. 
41 Hucbalds signs areaselection from thevocal and instrumental signs for the Lydian mode transmit- 
ted in Boethius, De zs# Ms. IV.3, IV.15-16. Regarding these, see Bower， Ptaa11ENtrA，pP. 122-27， 
153-96, 194-95. For complete tables of Hucbalds notational signs, see Babb, p. 38, Fig. 16; Hiley, 
TYestemt Piazcpait p. 393; Chartier, DOCExye, p. 198; Phillips,“Notationen”p. 331. Regarding alpha- 


betic notations, including Hucbalds，see Hiley，TYeste7l Playcpait 吉 pp. 386-88，392-95; Crocker， 
“Alphabet Notations”; Phillips,“Notationen> (for Hucbald, pp. 327-39). 
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200.48-212.55; Babb, pp. 37-44). The link between them is provided by the modal 
finals, which Hucbald identifies (by their Greek names) as the notes equivalent to OUT 
D,E, F,and G,and which (he says) 


are Suited to the completion of the four modes or tropes, that is, the 7otxs, dexte171S， 
zitols,and tetrayadls, Which are nowadays called “tones>” in such a way that each ofthese 
four notes governs, as its Subjects,a pair oftropes: a principal, which is called “authen- 
tic>” and a collateral, called“plagal.”. . .Thus every melody . . . is necessarily led back 
to one of these same four [notes]. Therefore they are called “finals”because anything 
thatis sung fnds its ending (jzet) in [one of] them.4 


This conceptofthefinal,so basicto modaltheory from thistime on,is (as wehave seen) 
absent from the earliest modal texts. Hucbald and the Btcpzyiadis treatises are the first 
known sources to deftine and use the concept of modal finals, and to locate them as 
Specific notes within a scale. 

Further, as Hucbald points out,the modal finals constitute the second-lowest ofthe 
T-S-Ttetrachords in his adapted scale system (p. 202.5o), which is thus equivalent in 
all but name to the “tetrachord ofthe finals”ofthe Bicpi7ziadis scale System and many 
later theorists. Hucbald, to be sure, never explicitly says that his alternative Scheme is 
to replace the traditional one, noOr does he assign names to its tetrachords. Still, his 
alternative tetrachordal organization is an important adaptation of the traditional 
Greek scale system to its newapplication as a background scale forthe modes,and was 
the basis for certain infuential developments in modal theory of the eleventh century 
(See below, p. 351). 

Hucbald concludes by using his scale system to cjlarify the ways in which melodies 
relate to the modes at two important points: their endings, and their beginnings (pp. 
202.50-212.55). With regard to endings, Hucbald provides our earliest discussion of 
wphat is later termed modal “a 伍 nity>”which he calls socialitas: the recurrence of modal 
quality in notes a perfect fifth or fourth apart. Each final, he observes, has“a certain 
Union of connection?” to the note five Steps higher (omitting the SEON tetra- 
chord), such that“many melodies are found to end in them as 计 by rule (ZUasi 7e9ULCN- 
ite7...andtorun their course perfectly according to thesame mode or trope [as that 
of the true fnal]”(p. 202.5oj; cf. Babb, p. 39). He finds an“equal” (ba7) relationship 
between the fnals and the notes four (and in one case five) steps gelom the final as well 
-although these pertain, he says, not to endings, but to beginnings (p. 202.51; Babb， 
p. 39). The notes related in this“bond of fellowship?”(socialitas) are shown in Figure 
11.4. We shall have much moreto sayaboutthese relationships ofsocialitas - or,as they 
are later called, “affnities”- in Section II.43 

Thetopicofbeginnings having been raised,the treatise concludes with an examina- 
tion ofthe possible starting notes for melodies in each mode: these are restricted in all 


42 Chartier edn., p. 200.49; cf Babb, pp. 38-39. 
43 Below, pp. 326,346-51,355.The mostthorough study ofthe subject is Pesce, 47zzities; see PP. 6-8 
for Hucbald. 
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Tetrachords “Note Names Protus Deuterus Tritus Tetrardus 


nete hyperboleon [al] 
~ paranete hyperboleon [g] 
trite hyperboleon 上 
nete diezeugmenenon [e] 
> paranete diezeugmen. [d] [dj 
trite diezeugmenon [c] [cj] 
4 paramese [bi] [bij] 
人 mese [al] [al] 
~ lichanos meson [G] [GI] 
parhypate meson [ 卫 ] [ 殉 
(Finals) 1 hypate meson [ 卫 ] [也 BE] 
本 lichanos hypaton [Dj] [D] [D] 
parhypate hypaton [C] [CI] [CI] 
1 hypate hypaton [Bt] [B4] (Crarely7) 
人 proslambanomenos [AI] [Al] 


< 


Figure 11.4 Hucbalds modalsocialitas. The finals are shown in boldface. 


Cases to the “eight or nine”notes between the fifth step above and below the final (p. 
202.51). The point is demonstrated bya long series ofexamples thatemploy vertically 
oriented diagrams (Showing the relevant Scalar Segments)，Greek note names， 
Hucbald”s alphabetic notation, and the letters“t" and“s” to indicate the positions of 
whole tones and semitones (pp. 204.51-21o.54; Babb, p. 4o-44). For its time it would 
have been an impressive demonstration of Hucbalds Primary thesis: the power of the 
theoretical concepts and constructs of the ancient 41S MUNstlCa to illuminate the princi- 
ples ofmodality. 


The Pitcpiziadis treatises. The treatises that we call MUSica ecpiyiadis and Scolica 
ezCpijiadis (hereafter ME and SF) are widely known for containing the earliest extant 
descriptions of actual procedures for singing organum.44 Their origins and relation- 
Ship to each other remain obscure. Although they are clearly "sister” treatises,they do 
notappear to bethe work ofthe same author; noris 95 a commentary (Scpolia) on ME， 
as previously thought.45 As for the dates of composition, most Scholars now agree on 
the period c. 85o-c. 9oo; others favor a dating in the tenth century. 


44 See the Bibliography, p. 358, for edition and translation. Schmid”s edition is cited by page and 
(where appropriate) line numbers; Erickson?s translation in his Mzsica ecHz1iadis CN SCcoUica ECH21UG0N5 
is cited simply as“trans.”; his“Introduction” thereto as Msica ecpiyiadis. See Chapter 5, pp. 153-57 
and Chapter 15,pp.48o-82,fora briefaccount ofthe Brcpiyiadis teachings,including those concerning 
organum. The most detailed study ofthe treatises is Phillips,“Mzsica and Scolica BtcHiyiadis” (hereafter 
cited as“WMWSIC0). 

45 An introduction to these questions is Erickson, Msica ecpiyiadis, pp. Xxi-xxiv. More detailed dis- 
cussions are found in Phillips，“AWzxsicz,”esp. pp. 5-16, 377-419;“Notationen,”pp. 302-05; Miiller， 
ULCcbalds ecpte 72010201ecpte Scpytet disproved an early and erroneous attribution to Hucbald. Gushee”s 
remarks in“Questions ofGenre”pp. 398-4o2 have been fundamental in shaping Subsequent research. 
The latest theory as to the treatises” origins is found in Torkewitz,“Zur Entstehung>”; Das :test 
DoRzIN1E1L 
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Figure 11.5 The Excjpiztadis scale System and Daseian notation 
(=ots,II= dexte7ls;,II= tbs, TIV= 如 tajadls) 


Both treatises teach the same idiosyncratic scale and notational systems,using these 
as the basis for essentially similar accounts of the principles of modality and the prac- 
tice of organum. Yet their styles and organization differ, the topics covered are Dot 
exactly the same, and they offer different (although usually compatible) explanations 
of certain points.46 The account offered here draws on both treatisesi it is intended to 
Supplementthe discussion ofthe Btcpiyiadis treatises found in Chapter g ofthe present 
volume by addressing in greater detail certain points of interest Or coOntroversy with 
regard to the scalar System and its relationship to the modes.47 

The scalar System comprises a series of T-S-T tetrachords (like Hucbald?s), whose 
notes are named by the Series of Greek ordinal numbers traditionally used to denote 
the four basic modal categories: 7otls, dexte11ls; tyritls, and tetrayals (See Figure 11.5). 
Four such tetrachords (plus the first two notes of a ffth) are deployed, and are given 
names refecting their founctional roles in chant melodies: gjaVes，jpt4ales,Sszbeyioyes,and 
EXCelleNtes (<lovw2> “finals”“higher”and “highest?).48 Most unusually, however, each 
of these tetrachords is disjunct (separated bya whole step) from both of its neighbour- 
ing tetrachords. As aresult,the System is periodic at the fifth rather than at the octavVe; 
that is, precisely the same pattern of whole tones and semitones recurs at every fifth 
Step (in either direction), rather than at every eighth Step as in octave-based systems. 
Consequently,augmented octaves occUratthree points,between the titoxs ofanytetra- 
chord and the dextemls eight steps higher. 

Despite certain Shared features, the system is obviously very different both in struc- 
ture and nomenclature fom Hucbalds, which maintains the octave periodicity and 
ancient Greeknotenames ofits Hellenisticmodel.And although Hucbald;s tetrachor- 
dal re-organization of that System may point to a possible Byzantine forebear (See 


46 One significant difference between the two is that9g,unlike ME,teaches interval ratios,inalengthy 
disquisition on Pythagorean-Platonic harmonics (pp. 106-47; trans., pp. 65-89); this culminates in a 
monochord division (the only one in the late Carolingian treatises discussed here) that produces a two- 
Octave Scale equivalent to C-cl,also mentioned by Hucbald as the scale used on instruments SUch as the 
organ (Seeabove,n.{399).Itis worth noting thatthis scale differs sharply from the Bcpz7iadis scale used 
everywhere else in ME and 955. 

47 See Chapter g,pp.153-57.The following accountofthe Bjzcpi7iadis scale System is based on the inter- 
Pretation of Spitta (Die Musica enchiriadis und ihr Zeitalter), which is almost universally accepted by 
modern Scholars.A sharply divergent interpretation is proposed in Hebborn, Die Dasi-Notatio1. 

48 The series of notes and tetrachords is, in principle, infinitely extensible in both directions; the lim- 
itation to eighteen notes (four complete tetrachords plus two yesidx1) is explained in MBE, Chapter 2; See 
also SF (Schmid, p. 63; trans., p. 36). 
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above,pp.32o-21),the Bizcpiziadis scale,which is so different from every other Western 
Scale, Seems even more likely to have had such an origin.49 Ifthe naming of the notes 
with the borrowed Byzantine modal names 思 7otxs-tetrayaxs is not necessarily 名 rther 
evidence of this，it certainly betrays the System'?s intimate connection with the 
Carolingian liturgical caztls tradition (which is in any case unmistakable in all ofthese 
treatises). Yet the influence of Boethius and the ancient 01 MUStCU is much in evidence 
aswWell,oand the Btcpzjtadis treatisesapply,to both thescaleitselfand the modes,tech- 
niques ofintervallic structural analysis that are in some ways more advanced than any- 
thing we find in Hucbald. Indeed, the Btcpzyiadis treatises are OoUr earliest Witnesses to 
the sort ofthe structural analysis ofscale and mode thatlater became standard practice 
among theorists, and their analyses provide the best explanation and justification for 
their own idiosyncratic Scale by demonstrating its crucial role in what amounts to the 
first theoretical exblaNtatiot ofmodality as aquality of melodies.? 

Thebasicassumption ofthatexplanation is thattherearejustfourmodal“qualities?” 
(byots,dexte7isyetc.),correspondingtothefourchiefmodal categories,which arecalled 
“modes”or“tropes”andthateverymelodypossessesoneofthosefourmodal qualities 
and therefore belongs to one of those four modes or tropes. The explanation itself is 
based on the principlethatthe modal quality ofa melody is due to the pattern of inter- 
vals (theordered disposition ofwholetonesand semitone)itexhibits with respecttothe 
melody”s fnal. Each final has its own intervallic pattern owing to its location within the 
tetrachordal matrix,and this pattern determines the modal quality (ZUQlitas, 加 job7ietzs) 
ofthatfinal,which itbestowsonanymelodythatendsonit(MFE,Chapter8).Aswehave 
seen,the modal quality also constitutes theiaeNtitb) ofthe final that possesses it. 

The scale”s periodicity at the fifth, however, means that the intervallic pattern of 
each fnal, and indeed of each note, recurs without alteration every five steps - that is， 
between notes occupying analogous positions in neighbouring tetrachords - and is 
thus effectively limited to that range. SFE therefore sometimes analyzes these patterns 
in terms of the pentachords lying between such analogously positioned notes. For 
example,the pentachord from anyz7otxsto therotxs in theadjacenthigher tetrachord 
has the interval seriesT-S-T-T(Schmid,pp.64-65;trans.,p.36). Each final has its own 
pentachordal pattern. But these are necessarily shared by all the analogously posi- 
tioned notes in the othertetrachords,and thesereplications ofintervallic Pattern mean 
thatthe modal qualities ofthe finals are replicated as well in the other tetrachords: the 


49 AsGombosi('Studien”PartII,pp. 129-3o) points out,this scale Structure resembles the Byzantine 
Rad (tocpos: “wheelb)-system shown in Tardo, ZNtcauMelgia,p.159.Onthe question ofthe system?s 
Byzantine origins，see Erickson，MWsSica ecjpz7iadis，pPp. XXXxix-xli; Atkinson “aiON1iQ p. 488; and 
“Tonsystem,”pp. 115-17. 

50 See Phillips, “AMzsica>; Erickson, MUWsSica ecpiyiadis, pp.Xli-xlvi. 

51 Itis often Said thatthe scale system is designed to accommodatethe parallel organum in perfectfifths 
taughtby the treatises; organum atthe fourth,however,is atleastas importantatopicand this,like the 
doublings of organal voices at the octave, is not particularly well served by the system?s periodicity at 
the fifth. For other explanations of the reason for this peculiar scale, see Phillips,“Notationen,”PpPp. 
311-14;“The Dasia Notation?; and “Mzxsica”Chapter 11 (cf. Erickson，MWSica ecpz1iadis，p. XXXi); 
Hebborn, Die Dasix-Notatio1. 
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firstnote ofeach and every tetrachord has the same modal quality (botxs),and thus the 
Same name ( 思 otls), and so too for the other three notes. That is, since there are only 
four different tetrachordal Positions, each of which creates (by its pattern) one of the 
four basicmodal qualities by which the notes are identified,there are,in a sense, really 
onlyfour'“truly different”notes,all the others being replications oftheseathigherand 
lower levels of pitch, separated by perfect fifths. (In a similar wayy the octave periodic- 
ity ofour modern System makes it possible to operate with pitch classes.) Every note - 
notjustthe finals - is thus conceived as a pitch embodying the“quality”ofone ofthe 
four basic modal categories; the names of the latter, which heretofore had merely 
denoted classes of melodies, now become the names ofall the individual notes as well， 
each ofwhich,sinceitis identified purely in terms ofits modal quality, is either a 7otxls， 
adeNte11Ws a tt OFT a 如 加 QQ15. 

The tetrachord of the finals, then, is simply the one containing the Specific note on 
which a given melody ends,and the others are disposed and named with respect to it， 
in a way that refects modal ZNtbitols, which is a secondary feature with respect to the 
four modes themselves. Both the authentic and the plagal apitls ofany mode extend 
to the ffth below the fnal (hence the need for the yaves tetrachord) and to the fifth 
above it (hence the sxbe7ioxesj, while the authentic 4Mpitols extends beyond that to the 
ninth above the final (hence the excelientes) (SE, Schmid, pp. 84-853; trans.,pp. 49-50). 

The reduction ofthe scale to a series of replications ofthe same four modal qualities 
at intervals of the fifth refects an extreme commitment to the Principle of modal 
a 伍 nity or, as both Hucbald and SZ call it, sociajitas.?2 Octave-based systems differ from 
this one in two ways: first,in the interval ofperiodicity-the pointatwWhich note“qual- 
ities” recur - Which in octave-based systems coincides with the mostacoustically pure 
interval; and second, in thatthe recurring“qualities”ofthe ENcjpzyiadis System are Spe- 
cifically modal. Whatever else may be true of it, the system clearly reflects a theoretical 
agenda: to explain the modal qualities of melodies in terms of the scale System and its 
inherent intervajllic structure. Indeed, the System represents the closest possible inte- 
gration ofthe scalar and modal systems,for it posits a total identification of tetrachor- 
dal position, intervallic pattern, modal quality, and note identity. 

MP, in Chapter 12, Shows graphically how the modal quality of a melody is deter- 
mined by the tetrachordal position of its final: shifting the position of the melody up 
by Successive steps with respect to the background tetrachordal matrix causes it to 
change mode, ffom its original 7otxs to dexteus to tits to 如 tradols and finally back 
to 加 7otsagain,atwWhich pointthenewfinal and theoriginal oneareofthe same quality 
(pp. 35-36; trans., pp. 19-21). (See Figure 11.6.) The point is made with even greater 
clarity by SF (pp. 76.201-82.317; trans., pp. 44-48). 

The Daseian notation，shown in Figure 11.5，directly reflects all this. It uses 


52 55, pp. 73.162, 82.323 (trans., pp. 43,48). See above, p. 322 for Hucbald:s sociajitas; below section 
II, for the“a 伍 nities.”Regarding the question ofthe possible applications ofthese relationships ofsoct- 
Zalitas in ME and SE, See Pesce,41271ities, pp. 9-11. 
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Figure 11.6 Msica ecpiyiaadis: Modal alteration ofa melody by shift of position in 
the scale 

(a) Schmid, Wasica et Scolica ecpi1iadis, Chapter XII, descr. 2,p. 36 

(b) Erickson, MUWsica extcpi7iadis, Fig. 12.2, p. 20 


variations ofjust four truly distinct graphic signs, one for bzotxs, one for dextezls and 
So on. These appear in their basic forms in the tetrachord of the fnals. The signs for 
妨 710tlSyQextejlsyand tetrayxalsareall derived frfom thedaseiz ortzxjaces (FF)Symbol,used 
by grammarians to indicate an aspirated “h.”(Hucbalds alphabetic notation also Uses 
this sign; see above, p. 321.) The symbol is tilted to the right,and three different kinds 
of curved lines are added to it at the top to distinguish 7otxs, dexteolsy and 如 tra1ta25. 
The same symbols,rotated in various ways, representtheanalogously positioned notes 
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in the other tetrachords. The remaining Signs, for titls, are different from all the rest， 
as can beseen in Figure 11.5.This visual differentiation oftzztls is significant: it marks 
the location of the central semitone in the tetrachord, and it is the semitones that 
deftine the intervallic patterns of the tetrachordal matrix, which in turn are directly 
responsibleforthemodal qualities,and thus the identities,ofthe notes. (See especially 
SF,pp, 148-154; trans., PP. 89-92.)53 

Semitone placement is the crucial issue in SF?s discussion of what we may call, for 
the Sake of convenience, “chromatic alterations.”This topic arises early in SF, in con- 
nection With its admonishment that the singer avoid various kinds of “faults”or 
“blemishes”(zba) that “disfigure”or“corrupt”melodies by altering the“natural 
quajities”of the notes, Creating what the author calls Zapbsoxztia (literally“o 储 sound27) 
and dissozaNtid (pp. 61-62; trans., p. 34). The first such wii is simply singing out of 
tune. The others occur when, as SF puts it,“a note is measured incorrectly from 
another note, that is, [when] one [is sung] instead ofanother”(p. 61.25-263; trans., p. 
34). This refers to singinganoteasemitone higher orlower than itwould normally be 
in the scale. The author?s explanation clearly refects the basic principles explained 
above, according to which any sung Pitch must be identified as one of just four kinds 
of note, zots，dexte1ls，tits，or tetrardls, depending on its position within the 
ordered T-S-T-/-T-/ series ofthe tetrachordal matrix. In this series, as we have seen， 
the location of the semitone, which always 人 als between aextels and tits, is the 
crucial factor. Since the notes" identities are completely determined by their positions 
in this fxed intervallic series,singinganotehigherorlowerbyasemitonehas theeffect 
ofshifting the location ofthe dextems-txits semitone,and with it, the whole interval- 
lic series and therefore the qualitative identities of all the other notes as well. 

Fig. 11.7 reproduces the first example of such a VitizoN in SF. The lambda-shaped 
diagram on the left shows ascent and descent through a pentachordal scale segment 
bounded by tetrayras (IV) notes，with the pentachord TT2TeS (equivalent to 
C-D-E-EF-G). The diagram on the right shows the alteration of this pattern, in two 
Stages. Its le 人 ft leg shows ascent from the lower tetraas note (IV = C);after the whole- 
tone Step Up from that note to the otls note ( = D) there spoxld be another ascend- 
ing whole-tone step to dextes (E),butthelatteris instead sungasemitonelower.This 
turns it into a tyritls note (III = Eb), and the rest ofthe ascent continues with 如 ta7QNsS 
(GV = P) and jprotks (= G).The right leg ofthis second diagram then shows a descent 
through the pentachord, demonstrating the consequences of this“chromatic altera- 
tion> for the lower notes of the pentachord: below the newly deftined titxs (Eb) come 
a dextemnl (II = D) and a j7otxs (I = C). The pentachord has thus become TS 
(equivalentto C-D-Ep-F-G),which is,indeed,the pentachord found above any 7otos 
note. The“chromatic alteration” of a single note, by changing the sequence of whole 
tonesand semitones relative to the starting point, inevitably causesthe modal quajlities 


53 More detailed discussion in Phillips,“The Dasia Notation”; “WMSica ”pp. 163-82;“Notationen 六 
pp. 3o5-11. Hebborn, Die Dasiw-Notatioz, offers a new explanation of the symbols. 
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Figure 11.7 ”Chromatic alteration in Scoiica ecpa1iadis:“block>” diagrams (roman 
numerals added) 


and identities of xl the notes in the series to change, even those whose pitch remains 
Unaffected. (A series offurther examples shows additional possibilities.)54This distur- 
bance ofthe“natural qualities”of the notes clearly offends the author?s sense of theo- 
retical propriety. Yet despite his evident discomfort with such Vita， he does seem， 
reluctantly, to admit them, presumably for the Sake of accommodating pitches that 
occurred in chant melodies but were not in the regular Scale.55 

The block diagrams used bySF in its discussion ofthis issue, such as the one repro- 
duced in Figure 11.7, are designed to represent graphically the all-important location 
ofthe semitone.56 More common in the Becpi7iadis treatises, however, are other kinds 
ofnotational diagrams,such as the oneshown in Figure 11.6a,in which the pitch levels 
of notes are represented by horizontal lines (with higher notes at the top). As in 
Hucbald?s cztpuxa diagram (Fig. 11.1), only the lines (which actually represent strings) 
Signify notes, usually identified with Daseian signs; the intervening Spaces represent， 
but do not differentiate, the intervening whole tones and semitones (although these 
are often indicated with the letters“t” and“s?). These line diagrams, like Hucbald?s， 
derive from diagrams in Boethiuss De ?zstitxttope MU and Were an important 


54 SBE,pp.61.25-62.29,65.86-72.149 (trans.,pp. 34,37-42). See Jacobsthal, Die cpyo7aatiscpe 4Uteratio1， 
pPp. 274-354, for extensive discussion of these examples. 

55 SF, p. 70.132-35 (trans., p. 41). See Atkinson,“From “Vitium? to “Tonus acquisitus2”As Phillips 
points out,however, this procedure is only workable in “block” diagrams such as these which explicitly 
Show the shift in the position of the semitone，and it occurs only in SP?s discussion of Vztax 
(Notationen”pP. 322-23). 

56 Theseblock diagramsoccurin SFon pp.67-72,150,152 (trans.,pp.39,9o-91).Erickson transcribes 
them into modern notation, but reproduces only the firstand last two diagrams as SUchi in his notes to 
pP. 39-4o, however he points out three places in Schmid*s diplomatic transcriptions Where the titols 
Symbol is misplaced. The various diagrams and notational systems used in the Blcpiyiadis treatises 
receive detailed discussion in Phillips,“Notationen,”pp. 309-27.Ontheimportance ofsuch visual rep- 
resentations for music theory, see Chapter lo, pp. 28o-84. 
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Precursor to sta 他 notation (See below, pp. 344-46). They also shed light on the fnal 
topic to be discussed in connection with the BEpcjpizytadis system. 

This is a problem arising from the conflict between the system?s periodicity at the 
fffh and theacoustical consonance ofthe octave. In the Bitcpzyjiadis systemyas have seen， 
recurrence ofthe modal qualities and identities ofnotes is found atevery fifth step.The 
number ofsteps between notes related in this way in two MoN-QadjaceNt tetrachords (for 
example, 思 oilsg1av11 [G]and 7otls szbe7io7iz1l [a])is therefore nine,noteight. (Two 
perfect fifths sum to a ninth, not an octave.) Yet singers routinely doubled melodies， 
and vocal lines in organumy,atthe octave,and whenever they did so,notes separated at 
the eighth step clearly shared the same modal quality. 

The dilemma,and its solution,areevidentintheline diagramsused (especiallyin SB) 
to represent the intervallic relations among the voices in compound organum.57 In 
these, the Daseian signs placed alongside the lines to identify the notes of the octave- 
doubling voices are not those of the tetrachords in which they would be located were 
the System being followed strictly. Instead, exactly the same Daseian signs are Used for 
thenotes ofthe doublingvoiceas forthoseofits primary voice,merely re-wWriting them 
eight lines higher (or lower) so as to represent the octave relationship between the 
voices. In effect, an octave-based pitch-setis assumed and superimposed,as it were,on 
the treatises" normative fifth-based system. 

The treatises” explanations of this, although different, both amount to saying that 
the octave, the most“perfect” of the consonances, produces its own Set of qualitative 
replications, different from those of the scale System and independent of it, but not 
Superseding it except for Specific purposes. SF in addition uses its highly developed 
concept of modal intervallic pattern to provide a very clear explanation of the under- 
lying cause ofthe problem.78 ME says little about this, placing greateremphasis on the 
Unique character ofthe octave itself Notes in octave relationship“can be said to be not 
Somuch'sounding well together” (cosoz4ae) as “equal-sounding? (XegUisozae),forin this 
MbpoNia [the same] note Tecurs anew (de1UNO 11OVAt1.”59 The Sequence of notes is 
therefore reiterated every eight steps; the contradiction between this and the scalar 
Structure is resolved by invoking the“wondrous change>” (ONUtKto MUab10s) wrought 
by the perfection of the octave (Chapter 11, pp. 33-34; trans., pp. 18-19). 


57 See Schmid, pp. 93-1ol, for this series of diagrams pertaining to compound organumi a similar 
diagram,butshowing simple octave doublings ofasingle melody,isatibid.,p.91.(Erickson?s transcrip- 
tions of these diagrams, pp. 54, 56-63, do not Show the use of the Daseian Signs.) ME says much less 
about compound organum than does SFE,and its pertinent diagrams do notemploy the device discussed 
herei see Schmid, pp. 39 and 42 (trans., pp. 22, 24); and Chapter 15, pp. 482-83. 

58 SF, pp. 148-56 (trans., pp. 89-93). Most of this explanation concerns the System?s lack of periodic- 
ity at the perfect fourth, which is an important issue in the Bepiyiadis treatises teaching of organum， 
and which,like the system?s lack of periodicity at the octave, is due to its periodicity at the perfect fifth 
(see Fuller“Theoretical Foundations”Ppp. 55-57; Cohen,“Boethius and the Becjpiyiadis Theory>” esp. 
pp. 1o-16, 205-29). 

59 ME, Chapter 1o, p. 26 (trans., p. 15). The source here is ultimately Ptolemy, but as transmitted by 
Boethius in De 715 7M26.,V.9-11 (trans. Bower, PotdaMettals, pp. 169-72). See also ME, Chapters 11, 14， 
16, and 17. 
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Itis also in regard to the octave that ME, in Chapters 1o and 11l, has diagrams that 
Use Latin letters instead of(or in addition to) Daseian signs to represent- although not 
to identify orname- pitches; they constitute,notatruealphabeticnotation,butrather 
a Special device for displaying octave relationships in diagrams designed for that 
purpose.co The use ofthe recurring series oflettersA-G,A-G + Ato represent octave- 
related pitches, seen in the diagrams of Chapter 11, appears to be a Frankish innova- 
tion，with no earlier extant medieval witness than ME.6 Its occurrences there 
foreshadow the letter notation introduced in the Dialoqyzs de USica of c. 1ooo (dis- 
cussed below, pp. 34o-41), which is the direct ancestor ofthe letter names we Still use 
today. 

The Btzcpiziadis treatises provide our earliest extant Statements of an approach that 
was to be 名 ndamental for all subsequent Western modal theory: the modal character 
and identity ofa melody is determined by and identified with, the pattern ofintervals 
exhibited by that melody with respect to its fnal, in relation to a background scale 
System. With this radical changein the conception ofits nature,modebecomes,atleast 
in principle, a Scientifically definable property- 


The4jia7xexsSica. Thecompilation oftexts known collectivelyas4Ua7ztsica (hereafter 
4AM) introduces Several ideas that would become important aspects of modal theory 
位 om the eleventh century on. This“treatise”comprises at least three textual layers， 
the number and relations of which remain a matter of dispute, as do their individual 
dates, relative chronology, and the date of the compilation as a whole - although it is 
generally accepted that they probably fall within the later ninth and/or earlier tenth 
centuries. According to Chailley?s widely accepted analysis, 4M consists of three dis- 
tinct and Successive layers (intermingled in the text itself),，of which the second is 
described by Chailley as“the principal treatise”(7Yatt6 j2tlctzaje) - the 40ia MUS1CU 
“proper”-andthethird a“newexposition” (Nova exbjositio),bythree distinctauthors， 
all anonymous.63 Forthe sakeofconvenienceI followhis analysis here,calling his three 
authors simply Authors 1,2,and 3. 


6o See pp. 27, 29, 32 (trans., pp. 16-18). Erickson gives the first and last of these only in modern 
transcription,but comments on the use of letters in his notes 27 and 29, ibid. Two rather different uses 
of Latin letters in diagrams occur in SFE, on pp. 91 and 147 (trans., pp. 54, 89). 

61 Boethius uses continuous series of Latin letters (A-G-O and A-G-P) to represent notes Or pitches 
in De 1 Mi IV.14 and 17; in IV.6-11 he uses the series A-O-LL to mark points in monochord divi- 
Sions. See Crocker, “Alphabet Notations”; Phillips,“Notationen,”pp. 549-51. 

62 For citations see the Bibliography, p. 357. For accounts ofthe treatise, see Hiley, TY2ste7X Pizcpa]t 
PP. 461-62; Meyer,， “Tonartenlehre”Ppp. 149-53; Chailley, 4Uia Msica,“Introduction.”Chailley>s 
edition and its introduction are henceforth cited simply by page and (for the edition only) section 
numbers. 

63 Regarding the specific contributions ofeach, the relations ofthese to each other, and their distribu- 
tion in the text as We have it, see Chailley, pp. 3-27; Heard, “4Uia MUWSica”p. 2-23. Chailley”s edition is 
organized according to his textual analysis: it presents the three layers Separately rather than in the 
sequence of material in the manuscripts,in which they are intermingled; his section numbers, however， 
reflect the latter ordering. 
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Thetextassigned by ChailleytoAuthor1l(pp.85.181-97.156)isanattemptto deftine 
and distinguish theeightmodes by purely mathematical means - numerical ratios rep- 
Tesenting intervals as produced on a monochord - which we may pass over here.64 
Author 1 neither teaches a Scale System nor refers to notes in any way other than by 
these numbers, or by letters that represent the numbers themselves, not notes. Each 
to is identified by the syllables of its intonation formula (e.g.,“Nonanoeane>”) and 
by the traditional Greek-derived names (QUteztols otls, etc.); antiphons are cited as 
examples ofeach. 

The text ascribed to Author 2, the“principal treatise”(pp. 99.1-179.18o) is, in 
Chailley”s viewlargelyacommentaryon thetextofAuthor 1l,Supplementing thelatter 
with material drawn mainly from Boethius. Author 2 increases the clarity and con- 
creteness ofthe latter?s discussion by occasionally using the ancient Greek note names 
(7osUCMOUNOME10S。 etc.) to designate Specific notes, which Author 1 had designated 
onlybynumbers.65Butthe Principal treatises chiefcontributions consistin its impor- 
tation into western modal theory of two doctrines of ancient Greek harmonics， 
adapted from Boethius: the species ofthe octave,and the Greektopical orethnicnames 
-“Dorian”“Phrygian”and so on - of the tozoi, the transposition keys of Greek 
theory. Both theethnicnames and a particular enumeration ofthe species ofthe octave 
fgure conspicuously in Boethius”s account ofthe 如 ozot, which Boethius calls“modes 六 
“tropes>”and“tones”(0O01， tobpi， to and which“arise 人 om the Species of the 
OCtave.”66 

“Species” in this context means a particular ordering of the intervals between the 
consecutive notes contained Within one of the consonances of the perfect fourth 
(diatessa7o1D), fifth (diabjezte), and octave (Qiabaso11).67 In the diatonic genus - the only 
one used by the medieval theorists - these inter-step intervals are always whole tones 
and semitones.The distinct species ofany consonance arealways fewerbyonethan the 
number of notes comprised inclusively by that consonance. Thus there are three 
Species of fourth, each with two whole tones and one semitonei four Species of fifth， 
each with three whole tones and one Semitone; and Seven Species of octave, each with 
five whole tones and two semitones. The Species are, Properly speaking, simply the 
various distinct orderings of these inter-step intervals, which can benumbered in any 
way desired. Typically, however, the Species are taught by selecting successively higher 


64 See Chailley, pp. 14-20; Meyer “Tonartenlehre”pp. 149-52. 

65 See, e.g.， pp. 135.62-141.72. In just one passage the Byzantine ordinal numbers (yotos, etc.) are 
Used, as they are in the Btcpi7iadis treatises,to designate individual notes (p. 138.68). 

66 De 1 IN.，IV.15. Regarding this passage and the Greek toztoi， See above，p. 312 and Dn. 19. 
Boethius”s discussion of the Species and the“modes”is in De 1Ss# MIN.，IV.14-17; See Bower， 
PtdaMteNta1，pp. 148-6o，with notes. For further discussion of these topics，see Barbera， “Octave 
Species”; Bower， “The Modes of Boethius”; Markovits, 7D1sJstejl, PP. 81-93. 

67 Medieval theorists referred to these intervals by their Greek names: diatessa1j01 iabette,and diaba- 
SO01 (respectively). The 包 miliar English names will be used in this chapter, however, for the Sake of con- 
venience. Note that, in this context, “fourth”“ffth”and“%octave” always denote the“perfect>” forms 
ofthose intervals. 
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Or lower appropriately sized segments of a background scale; the resulting different 
Sequences of whole tones and semitones between the different pairs of segmental 
boundary notes are the different Species of the consonance. (Usually these Scale seg- 
ments are adjacent.) For example, the three Species offourth can be mapped consecu- 
tively onto a diatonic scale in Several ways, one of which would be to define the first 
Species of fourth as S-T-T, located between B and Ei the second species as T-T-S， 
between C and Fi and the third as T-S-T, between D and G. 

Boethius provides two distinct enumerations ofthe species ofall three consonances 
(De 7sttxtiote MIC4，IV.14). His first enumeration of the Species of the octave 
(Friedlein, p. 339.4-1o; trans. Bower, p. 15o) is the one he employs in his subsequent 
discussion ofthe“modes” (ibid.,Chapters 15-17). In it, the octave Species are listed in 
descending order: the first octave Species is at the top of scale, between Mete jbje7bola- 
101 (aa) and Mese (a), and the Seventh octave Species ocCUrs Seven Steps lower, between 
ba1UjMlese (b) and bate jbatoz (B). See Table 11.3,left side. (The eighth octave Species 
will be explained shortly.) 

Boethius?s“modes”(MNodi; to tobD) are equivalent to the Greek tozoi in that they 
are different transpositional levels of the complete double-octave scale. They“arise 
from the species of the octave” in the sense that the Sequence of descexdig intervals 
(LT-T-S-T-T-S-T) between the starting notes of the octave Species (aa, g, fed, c,b， 
a) determines the intervals ofyjya7d transposition between the“modes”: the order of 
the intervals is the same, but their direction is reversed.68 The octave Species and the 
modes are quite different things,which stand in a subtly inverse and, in a sense, causal 
Telationship.69 

Itis to these transpositional “modes”and not to the octave Species themselves, that 
Boethius applies the ancient Greek ethnic names (Dorian: etc.). Further, Boethius， 
erroneously citing Ptolemy in Support，also includes an eighth “mode” the 
“Hypermixolydian:”whose associated“eighth”octave Species is in fact simply the 
first octave Species an octave lower.7o See again the left-hand side of Table 11.3. 

It is on the basis of a misreading of this complicated, utterly alien system that OUT 


68 As Bower puts it, the octave Species form an“intervallic matrix”that determines the Successive 
Upward transpositions of the scale (“Modes of Boethius:”Pp. 261). 

69 Powers”s explanation of Boethiuss“modes”(“Mode”PpPp. 777-78) provides a rationale for the 
Systemadapted from Ptolemy?s explanation ofhis own system oftozoi in 瓦 a7MMONiCs,II.11 (trans. Barker， 
GTeeR MUWSiCQL Titgs, vol. II, pp. 338-4o): the upward transpositions of the scale, by tones and semi- 
tones Whose Sequence is determined by the descending series of octave Species,， generate those Same 
Octave Species, SUccessively and in order, at a fixed level of pitch equivalent to the octave between 1e 刀 
Liezekg1eENON (e) and jbUte MESO1 (E) in the central, Dorian toxzos. (See frther Barker, ibid., PP. 14-27; 
Mathiesen，4jollos Ze，pp. 458-66，634.) Certain basic resemblances between Ptolemy”s and 
Boethius”s systems make it plausible that this or something like it was the underlying reason for 
Boethiuss“modes”but Boethius himselfsays nothing to indicate that he was even aware of 放 . 

7O De 70s# Mi.，IV.17 (Friedlein edn.，pp. 347.18-348.3; trans. Bower，Pootda1leNtz15，ppP. 159-60). 
Ptolemy had in fact explicitly rejected the notion ofan eighth tozos, since for him thenumber of tojzot is 
determined by the number of distinct octave Species, that is, sevenj; See Ptolemy, 囊 Q7MON1CS, II.9; trans. 
Barker, G7eeR MMSiCQL Titgs, vol. II, pp. 334-36; Mathiesen, 4jollos De, pp. 463-64. 
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Table 11.3 Modes aid octave Species 1 Boetjpixs QU0 Alia musica Cj1tcz01 teatre) 


Boethius Alia musica 
Octave Species 一 Mode (tonos) Octave Species = mode (tonus) 

1. aa-a (tt-Ss-t-t-s-b 一 Hypodorian 1.A-a = Hypodorian 
2. g-G (ts-tt-s-trb 一 Hypophrygian 2. B-b 三 Hypophrygian 
3. 仁 F ( Ss-tts-t-trb 一 Hypolydian 3. Cr-c 三 Hypolydian 
4. e-E (人 tt-S-t-tt-S) 一 Dorian 4.D-d 三 Dorian 
5. d-D ( ts-trtrt-s-b 一 Phrygian 5.E-d 三 Phrygian 
6. c-C (人 S-tttSs-t-b 一 Lydian 6. 下 -人 = Lydian 
7. b-B (ttt-s-t-t-S) 一 Mixolydian 7. G-g = Mixolydian 
8.a-A (fts-trt-s-b 一 Hypermixolydian 8. a-aa 三 Hypermixolydian 


Notes:The boundary notes of Boethiuss octave Species (left-most column) are represented by 
their equivalents in the Western diatonic Scale, expressed in medieval letter notation. The 
Symbols 一 and = represent the difterent relationships between the modes and the octave 
Species in the two Systems, as discussed in the text. 


Author2 imports the octave Species and the ethnic Greek names into the system of the 
ecclesiastical toN1 (the church modes), resulting in what Chailley calls the“baptism> of 
the latter with the names“Dorian.”“Phrygian>”and So on (pp. 28-56; p. 4o).7: He 
begins ffom the basic misunderstanding that Boethius?s Modi or toli must be the same 
things as the eight topi ofecclesiastical chant- amisprision made almost inevitable by 
Boethius”s statement that the terms Modxsy tobls,and tozzsall refer to the same thing， 
and by the fact that Boethius”s set of “modes>”1like the tozi ofthe church, are eight in 
number. On this basis, he - like Hucbald and Wzxsica ecjpiyiaadis - adopts the termas 
MO0dUS and tobls (especially the latter) as the proper designations for those things tra- 
ditionally called tozi (p. 105.13). Yet the church modes were more than mere Scales: 
certain notes, esSpecially the fnals, had Special significance, and the melodies of each 
mode shared common melodic characteristics (Hiley “Modus>””Pp. 4o2). 

With this, however, ouUr authors errors have only begun. (See novw the right-hand 
Side of Table 11.3.) Where Boethius”s system had the octave Species and the modes in 
aSubtle causal and Structurally inverse relationship, our Author 2 simply equates the 
twoy creating a Set of modes conceived as octave Scales (modal octaves”), each asSo- 
ciated with an octave Species and mapped onto an octave segment of the background 
Scale (pp. 32-46). And where Boethius?s octave Species proceeded in descending 
Sequence, OU author has them in ascending order， with the first Species running 


71 4M?s Author 2 also lists the species offourth and ffth (pp. 1o7.16-11o.18),just aferthe species of 
the octave; unlike the latter, however, they play no role in his modal theory. It should also be noted that 
these Greek names (Dorian,”etc.) are also occasionally applied to the modes in texts ofthe Btcpiyziadis 
groupi See, e.g., ME, Chapter 9 (Schmid, p. 22.20; trans., p. 12). 
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Table 11.4 Alia musica (GottlC2zUl treatise): octaye Sbecies Mi0deS (11St ENENQEO1 0NQ 
EtNiC NGNES 


Octave Species/mode Ethnic name Boundary notes Intervallic Pattern 人) 
8 Hypermixolydian a-aa t-S-t-t-S-tt 
7 Mixolydian G-g tt-S-t-t-S 开 
6 Lydian 了 -人 ttt-S 一 tt-S 
5 Phrygian 了 上 -e S-t-t-t-S-tt 
4 Dorian D-d t-S-t-t-t-S 开 
Hypolydian Cr-c tt-S-tt-t-S 
Hypophrygian B-b S-t-t-S-t-tt 
II Hypodorian A-a t-S-t-t-S-tt 


between thelowestnote ofthe scale,7osUaMpUNONME1NOS (A),and Nese (a).22 Yetin making 
this reversal in the ordering ofthe species themselves he keeps the association between 
their ordinal numbers and the Greek ethnic names the same: his first octave Species is 
Still called“Hypodorian”although it is actually the one associated with the last of 
Boethiuss eight modes, the“Hypermixolydian”and so on for the rest. Finally, ouUT 
author has no choice but to assign the number and name of this eighth mode, the 
Hypermixolydian, along with the octave Species he has assigned to it (a-aa), to the 
eighth church mode, the plagal tetrayas (p. 107.16), despite the 人 fact that this octave 
Species is inappropriate for that mode, as we Shall see Shortly. 

As a result of these various distortions of Boethiusys “modes”ouUr author is con- 
vinced that a Set of eight octave Species, in ascending order from the bottom of the 
Scale,are to be identified with the eight ecclesiastical topi (which he calls Miodi or tobD)， 
creating a series of modal octaves which he therefore feels justiftied in designating by 
theeightethnicnames(“Dorian etc.) that Boethiushad used forhis eight“modes.273 
The resulting system is Summarized in Table 11.4. As Tables 11.3 and 11.4 Showvw 
because Boethius here counted his octave Species down from the top ofthe scale, while 
our author counts them up from the bottom, the latter Symmetrically inverts the 
ordered series of octave Species around the two middle ones, the octaves on E and D， 
which switch places,whilethe correlation ofthe ordinal numbersand theethnicnames 
remains Unchanged. Thus Boethiusys fourth octave Species (counting from the top)， 
E-e, which is associated (indirectly) with the mode he called “Dorian”appears in 4M 
as the fifth one (from the bottom), and is directly identified with a mode named 
“Phrygian.”Precisely the converse is true of Boethiuss fifth octave Species, D-d, and 
its mode“Phrygian>: in 4M this Species is the fourth one, and is identified with the 


72 Unlike Hucbald?s re-structuring ofthe tetrachords ofthe GPS (above,pp. 319-22),this seems to be 
Simply an error, not a conscious adaptation; See Chailley, pp. 46-49. 
73 Chailley, p. 107.15. The passage is translated in SR, p. 197. 
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Table 11.5 Alia musica Co72tc2zll teatise): Modaloctaves ON 
ZQditioNQL eNUMLE1GONU OF 芒 e cplC MOdeS 


Octave Species “Ethnic name Mode Final Ambitus 
8. a-aa (!) Hypermixolydian 8 G Plagal (!2 
7. G-g Mixolydian 4 G Authentic 
6. 下 下 Lydian 5 下 Authentic 
5. 了 上 -e Phrygian 3 卫 Authentic 
4.D-d Dorian 1 D Authentic 
3. Cr-c Hypolydian 6 下 Plagal 

2. B-b Hypophrygian 4 卫 Plagal 
1.A-a Hypodorian 2 D Plagal 


“Dorian”mode. The same inversion occurs between the pairs numbered 3 and 6 
(Hypolydian and Lydian)，2 and 7 (Hypophrygian and Phrygian)，and 1 and 8 
(Hypodorian and Hypermixolydian).74 

For Modes 1-6 the results are satisfactory: the two modes of each of the first three 
pairs have similar octave Species, and the plagal or“Hypo-”mode in each pair is 
located a fourth below its partner (jbpo means“belovw2) (p. 111.20).The eighth mode， 
on the other hand,， whose very name,“Hypermixolydian:”suggests a Tange 00oVe 
Mode 7 (Mixolydian)，was anomalous, as can be seen in Table 11.5, in which the 
modes with their new ethnic names are arranged in order of octave Species and 
grouped by authentic or plagal ambitus. The obvious problems with the eighth mode， 
including its discrepant relationship with Mode 7, result directly from our author”s 
asSUumption that the eighth church mode must be identical to an eighth octave Species 
that simply replicates the first Species, one octave higher (a-aa). Subsequently when 
he switches from ordering by octave Species to the traditional ordering of tozi by final 
and ambitus (pp. 121.3o 任 ), our author avoids stating that this octave Species belongs 
to the eighth mode, although he continues to call this mode“Hypermixolydian:”as 
Shown in Table 11.6. 

The problem of the eighth mode was Solved in two Stages, the first of which was 
accomplished in 4AMf2s Nova exbositio, by Author 3. The latter text (pp. 18o-2o4), in 
Chailley?s analysis,consists ofa series ofinterpolations into thealready compound text 
of Authors land 2. In addition to further concretizing their discussions by regular use 
of note namesy75 these interpolations present for the first time one of the crucial con- 


74 See Gollin,“From 7pxzof to Mod” for further discussion ofthese inversional relationships. 

75 Like Author 2, Author 3 employs the GPS plus syieNzW1E1NON tetrachord. In addition to the ancient 
Greeknotenames and the Byzantine-derived modal nomenclature (otxs,etc.),healso designates notes 
with the series of Latin letters - (A-O-LID) used in Boethiuss main monochord division (De zs 0N5.， 
IV.6-11); See Phillips,“Notationen,” pp. 549-54. (Chailley?s discussion ofthis notation, pp. 18o-82,is 
unreliable.) 
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Table 11.6 Alia musica (71tlCzCL treatise): 911E SStENL 05 2 
TB8pLe 77.5) 2Ut1t 太 Modes Oo1de7eQ DO QUthe1ttiC-CIULNUTS 


Mode _ Final Ampbitus Ethnic name Octave Species 

7 G Authentic ”Mixolydian 7. G-g 
8 G 了 Plagal Hypermixolydian (8. a-aa) 

5 下 Authentic “”Lydian 6. 下 -人 
6 下 了 Plagal Hypolydian 3. Cr-c 

3 卫 Authentic “Phrygian 5. 了 -e 
4 卫 了 Plagal Hypophrygian 2. B-b 

1 D Authentic “Dorian 4.D-d 
人 D Plagal Hypodorian 1.A-a 


ceptual developments in Western medieval modal theory: the division of the modal 
Octaves into their constituent perfect fourths and fifths as a means of distinguishing 
the authentic and plagal modes with the same final. The result is the first (and more 
important) step in the solution ofthe problem of the eighth mode. 

This solution (pp. 196.133 任 ) is represented in Figure 11.8. Its key is the positing of 
regular divisions of the modal octaves, different for authentics and plagals, and a 
mapping ofthese onto a background scalar system. The authentic modes are bounded 
at the bottom by a set offour notes called ?jeyxioxes, which are identified as the finals， 
and divided bythe sxbpeyioyes,wWhich actas their“middle notes”(Mediae cpoxaae),intoa 
perfect fifth below a perfect fourth. The plagals, conversely, are bounded at the top by 
the notes a perfect ffth above the finals (the szbpe7iores), and are divided by their finals 
into a perfect fourth below a perfect ffth.76 Modes 1 through 7 have the same octave 
Species as in Author 2?s account. Butthelastplagal,Mode 8 (the“Hypermixolydian>)， 
no longer has the latter author?s eighth octave Species. This mode has been shifted to 
anew location and now runs between D and d.This makes it consistent With the other 
plagals: like them, it now lies a fourth below its authentic partner, Mode 7 (Mixoly- 
dian), with its fnal, G, atthe fourth step fom the bottom. The fourth-species octave， 
D-d,is thus assigned to both Mode 8 and Mode 1. Yetthe two are different,Author 3 
explains, because they divide their common octave differently:“the former has the 
MeEdia cpoxaa Gas the guardian ofits quality (SUae 9IUQLitatis cxstodejz), while the latter 
[has in this role] a, under the name 思 yots” (p. 202.143).The author does notexplicitly 
Say that G is the final ofthe eighth mode; he calls it instead the“middle note” (Meaia 
cporad), the same term he applies to the note a in the first mode. Yet his earlier State- 
ment that“each plagal has a perfect ffth above, and a perfect fourth belovw its fnal>” 


76 Seeespecially p.2oo.14o.Author3 goesonto givethenumerical proportions corresponding to these 
divisions of the octave (fifth below, fourth above = 12:8:6j; the converse = 12:9:6). Such proportions 
(the harmonic and the arithmetic，respectively) had already been discussed by Author 2 (pp. 
99.1-104.12), following Boethiusys De 7stitottioxte aitjMetica; IIL.48，49，54. 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


338 DAVID E. COHEN 


MD 
ww 
小 


Octave Species: 4 5 6 7 


品 的 5 一 一 一 2 让 @ 二 < 一 Superiores 
ediae chordae ~ -一 可 一 2 一 2 一 忆 - t -Ge 一 一 > 一。 
Inferiores 一口 ee 让 2 Finales 
and Finales 全 面 
Mode: 1 3 咎 7 2 4 6 8 
~ 一 -一 一 一 2 


Authentic Plagal 


Figure 11.8 4Hpa Usica, Nova exbositio: authentic and plagal modes distinguished by 
division of modal octave (after Chailley, 41ia Mtstca, p. 199) 


(p. 2o1.14o),and the designation of G as the“guardian of [the mode?s] quality”here， 
atleastimplythatAuthor 3 did indeed understand G to be the final. 

This was, in effect, the basic solution to the problem ofthe eighth mode that was to 
become standard in medieval theory from the firsthalfofthe eleventh century on. The 
theorists of both the North Italian and South German schools”discussed in section 
IIbelowassign to Mode8thesamemodal octave(D-d)as Mode l,butadifferentfinal， 
G. Clarification ofthe difference between Modes 1 and 8 is particularly important in 
the writings of the south German theorists, especially Hermannus Contractus, who 
also Seems to have been the first to replace the term “Hypermixolydian” with 
“Hypomixolydian>” (see CS II, pp. 132a, 134), thus bringing Mode 8 completely into 
line with the other plagals and completing the familiar set of Greek modal names and 
coOrrespondent church modes occasionally used by subsequent medieval theorists. 


Each of the later ninth-century treatises discussed in this chapter testifies, in its own 
Way, to the later Carolingians” realization that two of their goals - more accurate 
transmission and performance of chant melodies, and more precise and consistent 
definition of the properties of the eight modes, to facilitate modal classification of 
melodies - could be brought much closer to 名 ll realization by the adaptation and 
application of music-theoretical concepts and constructs found in the writers of 
antiquity, especially Boethius. The result was a newW scientific” concept of mode, far 
more abstract than that of the earlier Carolingian period, but also, and for just that 
reason, capable of far more precise definition and general application: mode as a par- 
ticular series of identifiable notes, comprising a set of specifiable intervallic relations， 
OccUpying a Specific set of positions on a background scale System. Indeed, the evi- 
dence Suggests that it was precisely the Carolingians” rediscovery, in their ancient 
SoOUrces, of the idea of a Scale System and of its elementary components, notes and 
intervals, that made this new conception of mode possible. With it, the melodies of 
plainchant became objects of precise, Systematic Structural analysis, and the medieval 
West,building on foundations laid down in antiquity, inaugurated a new tradition of 
music theory.77 


77 Calvin Bower presents a complementary assessment in Chapter 5, pp. 158-64. 
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II The eleventh-century Syntheses 


Starting about the year 1ooo, theorists, combining elements selected 从 om the dispar- 
ateapproaches ofthe Carolingians with new ideas oftheir own,produced newtheoret- 
ical Syntheses that incorporated, or formed the basis for, further developments in 
pedagogy and systematizing theory in the eleventh and later centuries. Among these 
wereanewuseofthemonochordand the creation ofthestandard medieval scale system 
(the Guidonian “gamut>), hexachordal solmization and the“Guidonian Hand:”and 
Sta 任 notation, along with significant contributions to the theory of the modes. It was 
atthis time,too,thatthe method ofintervallicanalysis- ofmelodies,ofthe modes,and 
of the Structure ofthe scale itself- became firmly established, in two distinct and ulti- 
mately compatible doctrines ofmodal theory: the “af 全 nities” and 7Modi yoczM, and the 
modal Species of the consonances. These doctrines were, respectively, the creations of 
the two main eleventh-century "schools”ofmusictheory: the Northern Italian school 
ofGuido ofArezzoandhisimportantpredecessor,Pseudo-Odo,andthe South German 
School that originated with Berno of Reichenau and Hermannus Contractus. 


Ttaliat jedagogy c. 7I000-1032: 妇 e Dialogus de musica 4NL GUido of_47ezz0 


Guido of Arezzo, the most infuential music theorist and pedagogue of the Middle 
Ages,was theauthoroffour extant musical texts,all composed c. 1026 - c. 1033.78 The 
Scholarly literature on Guido is, of course, considerable.79 

Guidoys teachings represent the culmination ofa Northern Italian school of music 
theory and pedagogy, the most important representative of which (apart f 们 om Guido 
himself) is the DialoqgUs de Mstica, also known as Blcpi7iadioN MUWSices (Handbook of 
Music”).8。 Formerly attributed to the Abbot Odo of Cluny (d. 942), it was compiled 
c. 1000 byan anonymous Lombard monk now known as“Pseudo-Odo.” The Dialoqys 
is a Source for much of Guidoys teaching, particularly in his principal treatise, the 
Microlo915. 

These and other texts in this Italian tradition Share a common inclination to 
downplay the speculative aspects of music theory in favor of a more pragmatically 
pedagogical approach oriented to the needs of the caztor and the schoolmaster. Yet at 


78 Full citations of titles, editions and translations are found in the Bibliography, pp. 357-58, under 
“Guido.”RFor the Micyolaqgxs, the translation in Babb, Excpbuld, GUiado, ad 71o11 is cited here (as“Babb 当 ). 
For the“Epistola” and the“Prologus>”the translations in SR are cited here (as“trans.). 

79 See, e.g., Palisca,“Guido ofArezzo>; and “Introduction” to the Micyologxs in Babb, BicpbaiQ, Gxiado 
CNd10jt, pp.49-56; Hiley, TBstemt Piazzcpia0t 加 pp.466-7o; Pesces“Introduction” to her GWido d 47ezzo3 
Regxiae, pp. 1-38; Atkinson,“Tonsystem>”pPp. 124-333; Meyer, “Tonartenlehre”pp. 155-71; Gushee， 
“Questions”pp. 4o7-1o; Oesch, Gyido yo 47ezZ0. 

8o Edq. GC39 1,pp.251-64. Partial translation in SR, pp. 198-21o (cited hereafter as“trans.2). For discus- 
Sion of the text?s origins, coOntext, and contents, See ibid., pp. 198-99; Hiley， Teste7mt Paicpaztt PP. 
463-66; Atkinson,“Tonsystem,”pp. 120-24; Meyer,“Tonartenlehre”Ppp. 155-71; Huglo“Odo>; 
“LAuteur”; and“Prolog”; Gushee,“Questions”pp. 4o4-o7; Oesch, Gzxido VO1 47ezz0. 
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the Same time they carry forward, in new ways, a theoretical agenda begun by the 
Btcjpi7iadis treatises: Structural analysis ofthe scale as the basis for structural definition 
of the modes. 


Monochord divisions，scale systems，and letter notation. Pseudo-Odoss 
Dialog and Guido?s Microloqgyxs both begin with the monochord - its use as a didactic 
tool, and easy ways of dividing its string to produce the notes ofthe scale.8: Both thus 
immediately exemplify a new pedagogical approach that would be widespread from 
the eleventh century on. In antiquity and in Carolingian times, the monochord had 
been used as an instrument for “demonstrating”interval ratios in the science of har- 
monics，the 4015 MMStCU. (This is its function in its only appearances in the late 
Carolingian treatises.)8 From about the year 100o, however it is frequently used as a 
didactic tool, taughtas a way of laying outthe scale and training the ear in the coOrrect 
Sounds ofits intervals. For Pseudo-Odo,andfor Guido in theWMicroloqyxs,this use ofthe 
monochord is an essential first step in a new method designed to teach student singers 
how to learn nevw melodies by singing them at Sight 们 om letter notation.83 

The scale produced by Pseudo-Odors monochord division is essentially that of the 
GPS-plus-syMeNtNeNON (See below) used by Hucbald (A-aa, with bb in theupper octave)， 
butwithoutany tetrachordal subdivision,and with an additional low G,named.a7jtN4 
(writtenT),belowthescale?s o 伍 cial“first step 关 A,to accommodate those plagal xotos 
melodies that reach the fifth belovw the fnal. The notes bb and bl in the second octave 
are; TeSpectively, the“first” and “second ninth steps.”Pseudo-Odo names these notes 
(except for9aN0) with the Same octave-based Series of Latin letters that we Still use 
today (A-G). He also introduces two graphic conventions that remained in use well 
beyond the end ofthe Middle Ages: the use of capital, lower-case, and doubled lower- 
case letters to differentiate octave related notes (A-G,a-g,aa);and theuse oftwo forms 
of the letter “b>”for the two pitches available as alternative forms of the“ninth step>”: 
the“square b” (0 9UQL1Ut11D)， Written H, as the Symbol for “hard b>”(b dzt120) ,OUI“b- 
natural2”and“round b”(87otlQUM1D) ,Writtenb,asthesymbolfor“so 代 b> (MMOLe),OUT 
“b-fat.”(The modern symbols for “Hat>””“natural”and “sharp”derive from these.) 
See Table 11.7. Guido keeps all ofthis, and adds four more notes above aa, notated as 
日/pb, cc,and dd.The noteee was lateradded to complete a hexachord on g (See belovw). 

Neither Pseudo-Odo nor Guido divides the scale into tetrachords. Instead, each 
points out its division into octave Segments, and stresses the concept of octave equiv- 
alence, which results both from the acoustical consonance of the octave itselfand the 
recurrence of identical intervallic patterns around notes eight steps apart (Micyroloqzs， 


81 Regarding monochord divisions, see Chapter 6,pp. 168-92;Adkins, “Theory and Practice”; Meyer， 
Me1SWUU MONOCO1di; Sachs,“Elementarlehre”pp. 1952-61; Brockett, Jr. “Comparison.” 

82 See above,n. 46 and pp. 318, 322. On the conceptand use ofthe monochord as“a precision instru- 
ment for scientific demonstration,”see Reckow“Organum-Begri 他 .2” 

83 See Dialagys, trans., pp. 199-204; Micyolagys, Prologue (Babb, p. 58). 
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Table 11.7 THe Scale of Pseydo-Odos Dialogus (GoS I, p.253; Trans. SR, p. 202) 


“Step>”: 1 2 3 14145677 89% 9 ll 12 13 14 1 
DT ABCDERFSGa hb hlc de f gg aa 


ft ft S$ ft ft S ft ft S S [ ft S 友 ft 


Chapters 5-6, 9). Guido further emphasizes the Scale*s octave-based Structure with a 
new Set of names for its subsegments:.g1Uves for the notes from the low Ato Gi; 4acxUtae 
for the notes a-g;and SUbe7acUtze foraa-dd (and later ee) (ibid.,Chapter 2).The result- 
ing scale- the Guidonian gamut- is shown atthele 人 ff ofTable 11.8. 

The scale in this form remained standard throughoutthe Middle Ages,although for 
Some time there was disagreement about the status of the note bb. Its presence in the 
otherwise purely diatonic system was due to a possibility of the ancient Greek scalar 
Systems that provided the basis for the gamnut: the addition of the Sie711tE1O1 tetra- 
chord, properly part ofthe Lesser Perfect System (LPS),to the four tetrachords ofthe 
Greater Perfect System (GPS) to form the so-called“Immutable System>” (sySte7p0 CN1E- 
如 polo1). The latter”s five tetrachords comprised eighteen notes but only sixteen dis- 
tinct pitches: thefifteen ofthe GPS plus the 奶 如 syMNeN2NON1 the note equivalentto bb， 
which the medievals often simply called “the syMeNeN0O1.2 This was the Scale System 
that Hucbald had reorganized into T-S=-T tetrachords in ascending order from the 
lowestnote, 加 oslaNtpU1N1ONENO5 (A).The note bb was for centuries seen by mosttheorists 
as an additional, extraneous element, not a fully fedged member of the scale; Guido 
himself was particularly adamant on this point. Others, however, especially German 
theorists writing c. 1100, Were less suspicious of the bb, and even Urged the inclusion 
of a low Bpb, a SJJME7N1ENON.I10VE, as Well. 

Optional extensions and additions to the gamut began to appear by the later four- 
teenth century (See below, p. 356 and also Chapter 6, p. 173). The Latin letter names 
for the notes are, of course, still with us to this day. 


Hexachords and the“Hand>”; solmization and mutation; sta 任 notation. The 
right-hand portion ofTable 11.8 shows the system of hexachords that developed from 
one ofGuidoys most celebrated and infuential innovations, solmization, which Guido 
Presents (in the BEbpistoa de ipoto cottb) asanewand more efcient method oflearning 
howto sing at sightand transcribe byear an unfamiliar melody. 

The basis of Guidoxs method was to have the student singer learn to recognize and 
produce the notes of the scale by associating each with a melodic phrase that Starts 
with that note and thus provides a mnemonic for the intervallic relations of that note 
tothenotesaround it. Heusedforthis purposethehymn UVtgyeaNtUaxis,each ofwhose 
first six short phrases begins with a different note, in ascending order by Step, Starting 
from C. (See Example 11.1, p. 343.) 
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Table 11.8 7He GUidoxNiaN .GUNUNE CNQ NeXQCHO1US 


dd la Sol 
3S2b21GCULQE CC So] 公 
bb/ 昌 包 mi 
aa la mi re 
Sol re _ ULt 
亿 _uUt 
la mi 
]a Sol re 
Sol 人 fa ut 
mi 
la mi re 
Sol re _ AUt 


CCULXE 


一 
< 
守 


.1GUVES 


门户 员 口 蝇 巴 站 四 工 ooeo mo 
3 
公 
中 


The result (Cnot Stated explicitly by Guido) is a Scale Segment of Six notes， 
C-D-E-EF-G-A, with the interval series T-T-S-T-T,sung to the initial syllables ofthe 
first six phrases of the hymn: [Re Mi，Fr, So Z0.84 Guidoxs method was quickly 
adopted,elaborated,and formalized by subsequent teachers and theorists of the later 
eleventh and twelfth centuries into the System Shown in the right-hand portion of 
Table 11.8, an explanation ofwhich now follows. 

Guidoys six-note segment coOmprises, in effect, a T-S=-T tetrachord plus the notes a 
whole tone above and belowi its size, a major Sixth, and its symmetrical intervallic 
Structure make position fnding With respect to the central semitone easy. Placed atall 
Seven of its possible locations in the gamnut, it acts as a basic scalar module: the“hexa- 
chord”(aswe callib.The sixnotes ofanyhexachord,regardless ofits location,aresung 
to the syllables ;此 7e,7t 友 ,Sol La which actas vocables for solmization,or as the med- 
ievals called them,yoces (singular: yoxw),and also embody the intervallic relationships of 
each note to the others. The semitone, crucial for position finding, is always located 
between the two middle notes,M1 and 友 . 

The intervallic structure ofthe gamnut is such that this hexachord is the largest Scale 
Segment Whose internal series oftones and semitones replicates itselfat intervals other 
than the octave, namely, the perfect fourth and fifth. This allows the hexachord to be 


84 Forafuller discussion of Guido”s method, see Pesce, Gyido d247ezz0235 RegWiae, pp. 19-20. 
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Example 11.1 The hymn“Ut queant laxis”(Zzbey XUalis, p. 15o04) in Odonian letter 
notation. From Guido ofArezzo, Ebistola de 19110t 如 CU1N 妈 , trans. SR, p. 217 


C D F D-E D 
Ut que-ant la - Xis 

D DCDBEC E 
Re-so-na-re 和 -bris 
E-F-GE D  E-CD 
Mi - ra ges-to - rum 
F G aG FDD 
Ea-mu-litu-o - rum 
G-A-G FE-E FE G D 
Sol - ve pol-lu-i 
a GaF Gaa 
Ia-bi-ire-a- tum 
G-F E-DC E D 
Sanc-te Jo -an- nes 


(Translation:“Thatyour servants may be able freely to Proclaim the wonders ofyouT 
deeds, absolve the guilt oftheir unclean lips, O holy John.2) 


二 | am 二 
三 后 三 三 三 ; 二 下 三 三 三 二 二 下 二 下 = 
和 和 
二 旦 人 本 本 
TUE qune-ant la - xs II-s-na-re 世 -bris Mi -ia 名 to -tm pa-ma-li ta-o- mam 


本 人 可 


1 | [一 
在 二 二 三 二 


Sol  - Ye Pol -lu - 世 -bi-i re - ar-tam， Sanc - te Jo - an - nes 


located with t on any C,G, or (by using bb) FE. These constituted three basic types OFT 
Species of hexachord: the“hard>” (dz ,G-E, with “hard b”as Mi; the“soft>” (MO )， 
FE-D,with “so 代 b”as ji and the“natural” (tattale),C-A, with neither form ofb.The 
theorists referred to each ofthese as a “song>”(c0ztls) or (from the thirteenth century) 
a“property”(byobp1ietas). See Table 11.9. Placing each of these at all its possible loca- 
tions in the gamutresults in the complete system ofseven overlapping hexachords - OF 
Zedxctioxtes,as they were called - shown in Table 11.8. 

The Latin letter name ofeach note (its WUttera or clavis) was combined with its solm- 
jization syllable (wox) or syllables Ooces) in a composite note name; thus the lowestnote， 
for example, was called.9a1Q-tt (written 工 -办 - Whence the name“gamut.”Because 
the seven hexachords overlap atvarious points, most pitches in the system have two OF 
three differentyoces in their composite name; for example,the middle G of the system 
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Table 11.9 THe 切 ee pexacpordal proprietates 


[ 开 Re MA 7 SoL ZX 
“Hard>” GD AC B (S) C ( D(D BE 
“Natural>” C (O D (O 了 (S) FE (b G( 人 (GD A 
“Soft>” FE (b G ( A (GS) Bb (b C ( D 


was called G-so/7e-t The note b in the Upper two octaves is always named (in this 
System ofnomenclature) b 如 Mi in this case, however, the two yo0ces denote two dis- 
tinct pitches. (A note?s Specific registral location was often made completely explicit 
by including the word 9g7avz1S, 40CUtls, OFT SUbe7acUtls.) Each of these composite names 
COnstitutes a“place” (locxs) in the system. 

Movingthroughthescalebeyondtherangeofasinglehexachord required thesinger 
to makea“mutation” atan appropriate /ocWs, that is, to treat one ofthe notes with two 
orthreeyocesasapivot point,shifting fom one ofits yoces to the other so as to accom- 
modate the direction and range of the melodic phrase being sung: mutating from a 
higher yox in one hexachord to a lower one in another hexachord (for example, from 
SOLtoye or ton G-SoL-7e-2 facilitates Upward motion beyond the top note of the first 
hexachord，and conversely for downward motion. Mutation Was not permitted 
between b 如 and b Mi, however, since these represented different pitches.85 

Closely associated with hexachordal solmization is another, equally celebrated ped- 
agogical device that was Universally attributed to Guido, although no extant text by 
him mentions it: the Guidonian “hand>” (NANWU5). Each “place”ofthe gamut (the Littexa 
plus yox or y0ces for each note) was visualized as occupying a position on one of the 
joints orfingertips ofthelefthand (see Plate 11.1 fora seventeenth-century rendition). 
The importance of this device in pedagogy led in time to the habit of referring to the 
gamutas“the Hand.”86 From thelaterthirteenth century on,hexachordal solmization 
and modal theory were brought into increasingly close connection; See below p. 355. 

Finally we must mention the most important of all the innovations ascribed to 
Guido, and one in which he certainly played an early and significant role: Sta 任 nota- 
tion.87 In his Proloqye 如 Ci .47tzbpoxter, Guido explains the Principles of sta 任 notation， 


85 The procedures ofsolmization and mutation are taughtin countless elementary texts from the thir- 
teenth through the sixteenth century and beyond. (See, for example, the discussion in Chapter 13, pp. 
4o08-13.) A particularly exhaustive discussion of these topics occurs in Johannes Aegidius de Zamora， 
47S MUNSICU (c. 1300), Chapters 5-8 (ed./trans. cit., PP. 62-77). 

86 For more detailed discussion of solmization and its Subsequent development，see Hughes， 
“Solmization”; Berger，MWsiICU 瑟 c 如 ，pP. 2-55; Atkinson，“Tonsystem,”pp. 126-33. Regarding the 
Hand, see further Waesberghe, MzsSiKeyziepz9g, pp. 118-43 with plates 57-84; Berger, “The Hand and 
theArtof Memory”Another illustration ofthe“Hand>” is found in Plate 12.1, p. 369. 

87 Regarding Guido?s sta 任 notation, its precursors and its development, see Pesce, GUido 4d247ezz03 
Regxyixe, pp. 17-19; Phillips,“Notationen, ”pp. 581-85, 6o2-23; Smits van Waesberghe,“The Musical 
Notation of Guido”; and MUWSiKeyziepa049, PP. 110-11. 
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Figura dclla Mano。 勾 吕 
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Plate 11.1 The Guidonian Hand from L. Penna, ZI 7tNt CQLOo7t MUSUC0L (1672),p.9 


the really revolutionary feature of which is that not only the lines, but also the Spaces 
between them, represent notes. Some of the lines or spaces are labeled, at the le 人 ff 
margin,with theappropriate letter (Littera),which indirectly indicates the identities of 
the rest (hence the practice of calling the letters cayes, that is“keys” to the sta 儿 . 
Guido mentions specifically in this regard the notes F and C (each of which borders a 
Semitone),and adds that the lines or spaces representing these notes are to be marked 
with colored ink: red for F,yellowforC.(Guido did notspecify how manylinesshould 
be used; multiple-line staves are found in practical sources from the mid-eleventh 
century, and the four-line sta 任 had become standard by the thirteenth. The use of 
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Table 11.10 Psexdo-Odo, Dialogus: THje "Jp12 ofMode Tapd Moae 2 
(Cey GS 大 加 259). “加 = mWpole te "Se = SeMlito1e 


Model: C to. D to. E sem. F to. G to. a sem. pp HH sem. C to. d 
Mode2:T 耻 to. Ato. B sem.Cto. Dto.Esemn.Fto.Gto.a [sem.]) 


colors was graduallyabandoned during thethirteenth century.The use ofletters,espe- 
cially F and C, as“keys>” to the sta 任 continued, and is the origin ofour modern clefs.) 
Superimposed on the resulting series ofhorizontal lines and spaces are neumes, which 
therebyacquire the power ofcommunicating Specific information about the notes and 
intervals ofthe melody. 

Medieval sta 任 notation thus combines neumatic notation, used in Practical sources 
forthe transmission ofrepertoire, with the horizontal-line diagrams found in theoret- 
ical and diqactic texts such as the Btcpi1iadis treatises (See pp. 329-3o), but with the 
crucial difference that now it is the spaces as well as the lines that signify notes. These 
diagrams, which trace their lineage back to Boethius, were, as We have Seen, really 
iconic representations of instruments, in So far as the lines actually represent Strings. 
The new idea ofusing the interlinear spaces,although it may well have been motivated 
by circumstantial factors such as the desire to save parchment,thus represents a crucial 
Shift to a more purely symbolic mode of semiosis. 


Modal theory: modal affnities，Guido”s Modi yocxMi，and transposition. 
Pseudo-Odo and Guido both advanced the Structural analysis of the scale and modal 
Systems, within an Understanding of mode that focused primarily on the functional 
Significance of particular notes (chiefy the fnal) or scalar segments.88 For both (as for 
the ENcjpiyiadis treatises),itis thescalar pattern ofintervals-the ordered series ofwhole 
tones and semitones - With respect to the final that Ultimately determines the mode 
both ofthefinal itselfand ofthemelodiesending on it.Theresultissummed up in their 
doctrine that a melody”s mode is determined, above all, by its final.89 Pseudo-Odo 
defines each ofthe eight modes in terms of its fnal, ambitus, and the complete series 
of tones and semitones within its ambitus, which is then located on the background 
scaleinadiagram giving the“form2 (加 7Mi0) ofeach mode.9%o (The diagrams forthefirst 
two ofthese “forms”ofthe modes are reproduced in Table 11.1o.) The standard doc- 
trine ofambitus,enunciated byGuido,extendsOdo*s rangesabitatthehighend: mel- 


88 Regarding the modal-functional notes other than the final (the initial note ofthe melody, the initial 
and terminal notes of its internal phrases OF distptctioxtes, and the “tenor”), see Powers et al.,“Mode:” 
pp.783-86. 

89 In Pseudo-Odo's 包 mous formulation (Dialagys,， Chapter 8): “A mode (7DNUS ye! Modls) is a rule 
(egWia) that distinguishes (dizxdicab each melody on the [basis of its] fnal”(GCS 1, p.257bji cf trans., p. 
207). Cf. Micyrolaqgys, Chapter 11. 

90 Pseudo-Odo, Dialogys,Chapter 11-18;GS 1,pp.259-63.(Thesechaptersareomitted ffom the trans- 
lation in SR.) 


Cambtidge Histoties Online @ Cambtidge Univetsity Press, 2008 


Notes, scales,and modes in the earlier Middle Ages 347 


Table 11.11 Modal "LiRexesses oftjhe yotes” (Similitudines vocumy 7 Psexdo-Odo3 
Dialogus (Ceyr GoS 太 力 264j ta115. SR,p.210) 


VII 工 V 工 JI _ V VII 工 V JI _ V VII 工 

工 AB CD E F G a H C d ee 于 g aa 

VII JI II II IIVI YVII I IJIV  VI JI IV VI VII 工 
III VIII 


Note:Roman numerals represent the modal qualities of Modes 1-8 assigned to the various 
notes. The additional modal qualities listed for the notes a (IID and c (VIID result from the 
Use ofthe “first ninth step 盖 bb, which does notappear in the diagram. 


odies in the authentic modes can go one step below the final and up to nine (or even 
ten Steps) above it; plagal melodies can descend to the fifth below the final (for 纺 ztols， 
the fourth below: C), and ascend to the sixth (or even the seventh) above it. For post- 
Guidonian theorists there is typically a simpler Structure underlying these practical 
ranges: modal octaves composed of the fifth above the final plus a fourth either above 
that, for authentics, Or below it, for plagals (thus for mode 1: D-a-di for mode 2: 
A-D-a); see Figure 11.1o below (p. 354). 

The practice, by this time standard, of counting each of the authentic and plagal 
modes separately making eight modes or “tones”(numbered as in Table 11.2 above) is 
reflected in Pseudo-Odorsenumeration ofeight distinct modal "forms.”Nevertheless， 
the emphasis on the fnal makes the authentic-plagal distinction a secondary feature， 
resulting from subdivision ofthe four chief modal categories - 7otlsy dexte71S; titolS， 
tetadxs. For Guido, especially, and for many subsequent theorists, it is the latter that 
are primary. Ishall refer to them henceforth as the four 01NE1Ni02.91 

Both theorists also address the recurrence of modal qualities among the notes. 
Hucbald in the ninth century had commented upon this phenomenon,which he called 
5S0Ccialitas, and the Bicpijiadis authors, who seem to have taken it as the organizational 
Principle of their idiosyncratic scale system, had provided an explanation for it: the 
Tecurrence of identical intervallic configurations around pairs of notes located five 
Steps apart (See above, pp. 322-23, 326). 

Pseudo-Odo, in taking up this topic, also explains such“likenesses of notes”(S27M17- 
Ltdijtes VOcW1D) ,as he calls themy in terms of recurrent intervallic patterns, assigning 
each note of his scale (except bb) to one, two, or three modes. See Table 11.11. The 
Dixloqgys does not,however, grapple with the question ofwhetherthere mightbesome 
larger pattern or Principle controlling the occurrence of these modal “likenesses?” 


91 The term Miejia, used with this meaning, was introduced in the idiosyncratic modal theory devel- 
oped by the Cistercian Order in the twelfth century, regarding Which see Fuller， “An Anonymous 
Treatise”; Meyer, “Tonartenlehre”pPp. 183-96; Matitre, Za 7EHo71le cistecieJ12; See also Hiley， TY2ste77 
Piaitcpat 加 pp. 608-11. 
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within the octave-based, mainly diatonic System that Pseudo-Odo adopted. The first 
attempt to solve this important problem was made by Guido, in Chapters 7-9 of the 
Microlo915. 

There Guido discusses the“qualities”(9Ualitates) and the “af 全 nities” (Citates) of 
the notes, explaining these in terms of intervallic patterns that he calls Modi VOC2W0z 
(modes ofnotes”); the phrase denotes the idea that the particular intervallic configu- 
ration in the vicinity around any note causes it to be of a certain“kind”or “type>” 
(ModlUs)， Which is equivalent to its having a certain “quality”RFor example, the first 
MOdlSVOCUM COnsists ofa whole tone belomw some starting note,and the ascending series 
T-S-T-Taboveit,aconfiguration foundaroundthenotesAandD (Micrologxs, Chapter 
7).These intervallic“modes” are notthe same as the church modes,although they do 
Seem clearly to be related to themy as we Shall see.9> 

In his discussion ofthese matters,Guido firstemphasizes that,becauseoctaveequivV- 
alence reduces the number oftruly distinct notes to seven (A-G), there can Qt MO0St be 
only seven note-qualities. In 人 包 ct, it turns out, there are only four: three pairs of notes 
(A/D, B/E, C/F) share the same quality due to their having the same Modxs VOcUN and 
thus have “a 伍 nity”with each other, while the seventh note (G) stands alone, with its 
own quality and Modls yV0cWU1M Without afinity to any other note.93 See Table 11.12. 

As Table 11.12 shows, the shared Modi yocxMt of the first three note-pairs (A/D, B/ 了 E， 
C/F) all occupy the same two, identically structured Six-note Scale segments, 工 -Eand 
C-a, which are Substantively (although not functionally) identical to the hard and 
natural hexachords.94 Guido goes on to say thatall such af 人 nities occur at the intervals 
of the perfect fourth and fifth, and adds as three more afhnities to the notes D, E, and 
Fthenotesafifth abovethem (a,H,c); these,and their six-note module,G-e,areSshown 
in brackets in Table 11.12.The seventh note,G,however,hasnosuch affinities,because 
its Modxs V0OCUM as Guido defines it, is not replicated at the lower fourth or upper fifth 
(D, d).95 

Although Guido does not say So, it seemas clear that these note qualities and afinities 


92 Asimilar account oOccuUrs in the BEbistolai See Pesce, Gxido d247ezz035 Regxiae, pp.490-95. For discus- 
Sion of these doctrines, see Pesce, ibid., pp. 20-29; Pesce, 47Nies, pp. 18-22; Crocker“Hermann2?s 
Major Sixth”; Meyer, “Tonartenlehre”pp. 161-63. 

93 Guido clearly found G problematical. In the Ebpistolz he extends its pattern down to C,that is, down 
to the lower boundary of one of his regular six-note Segments, while continuing to give it the same 
ascending pattern that it has here (Pesce, Gxido d247ezz035 Regxiae, p. 495). In Micyrolagys,， Chapter 8， 
Where he is discussing 名 rther afinities at the upper 帮 z 太 (and lower fifth), he mentions that G has 
partial affinities with both D and C,in thatG and C both haveabove them the series T-T-S,while G and 
D share the descending series T-S (Babb, p. 64). (In both cases the series could have been extended by 
two more whole tones,butthis would havemuddled theseeminglyneat distinctions Guido makes here.) 
94 Regarding the later relationship established, via these Six-note Segments，between hexachordal 
Solmization and the modes, see below,p.355.Although Guido himselfsays nothing ofthis,some schol- 
ars believe thatit may have been in Guido”s mind as well; see Pesce, CUido d24yezzo35 Regxiae,pp.27-28; 
and“B-Flat2”; Crocker“Hermann?s Major Sixth.” 

95 Guido does not explain why he assigns to G a Modls VOcWM SO different from those of the other si 这 
notes. Various reasons have been proposedi see the studies cited in n. 92 above. 
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Table 11.12 Gxidos modi vocum CU4 “QTeS2 


b 
t 
卫 a el] E a rel E a rel a 
t ft ft 二 
DG [dj D G [dj D G rd] IV. G 
t ft t 
C F ra C FEF [aq IIIL. C F ra F 
S S S 
B E 上 旬 II. B E 虽 B E 呈 
t ft t 
工 AD ral A D al A D AI 
t ft ft 
民 C  [G] DC FIGS] DC FIG] 


and intervallic patterns have modal significance; they were certainly So understood by 
later theorists. One of his six-note segments (C-a) comprises the finals plus the notes a 
whole tone above and below themi the others replicate this oneatthefourth belowand 
ffth above. The a 伍 nities among the sets of notes A/D/a, B/E/j, and C/F/c, created by 
their shared oai yocWM Within the identically Structured six-note segments related at 
the fourth and ffth,amountto an explanation ofwhy the modal quality or “property>” 
(bob1ietas) of each of these three finals recurs at the notes a fourth below and a fifth 
above, while the absence ofsuch affinities explains why the modal quality ofthe fourth 
final,G,does notrecurelsewhere.Remarks in Microloyys,Chapters 8 and 9,Suggestthat 
Guido seesall ofthis as having relevancetoalong-standing problem ofchanttheoryand 
(notational) Practice: fnding the best location for a given melody with respect to the 
background scale. In this regard it is the three Upper-fifth a 伍 nities, a,8,and c, that are 
of particular importance because these were the most commonly used alternative 
ending notes, Or “cofinals>”for chant melodies in the yotosy dextejls and titls modes. 

Such cofinals (called a1Mpales or cot1jipales by later theorists) were the most common 
Solution to various conflicts between the Scale and the implicit pitch content of a 
number oftraditional plainchant melodies (as determined by their intervallic series) - 
conflicts due to the fact that those melodies pre-dated the modal and scalar Systems 
later imposed on the repertory,， and hence were Unconstrained by the Structural 
“requirements”of those Systems. 

The kind ofconflict most relevant to the present topic was the need, in some melo- 
dies, for Pitches not Provided by the scale, especially those equivalent to low Bb,，Eb， 
and F#( 伸 ). While some theorists advocated (and some Practical sources used) the low 
Bb as aregularnote ofthe scale,this was neveravery common solution; moreover, jack 
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of the concept of“chromatic alteration”or“accidentals”in this period rendered 
pitches such as Eb and F# even more problematical.% Instead, for such melodies, the 
Usual Solution was use of the cofinals via transposition to the fifth above, where the 
Structure ofthe gamut, with both bb and bl,often madethe requisite pitches and inter- 
vals available.97 

In Chapter 8 Guido mentions several further instances ofa 人 nity, theseatthe fourth 
above the finals, some involving the use of bb. Guido himself however, clearly disap- 
Proves oftheuseofbb in this context (even theoneamongtheacxtxze,which is included 
in his gamut) because it creates“a certain confusion and transformation>” in the estab- 
lished modal quajities ofthe notes: in the scale segment g-a-bb-c,thegassumes 力 7otos 
quality, the a becomes dextes, and the c becomes tetrayals, while the bb itself would 
count as a tt note. Guido does his best here to minimize its presence,， Which is 
implicit in transpositions to theupperfourth. Use ofsuch affinitiesattheupperfourth 
(called“transformation>”) did fnd some acceptance among other theorists ofthe time， 
however, although they were always much less common than "transposition” to the 
normal cofinals at the upper fifth, as long as the music in question was plainchant. 
From the thirteenth century on, however, they are increasingly accepted,especially by 
theorists of the late fifteenth and sixteenth centuries Who are discussing mode in 
polyphony.98 

Guido”s doctrines of azitas and Modxs y0CUM bear Witness to an on-going theoreti- 
cal project in which the problem of fnding the “best”place to locate a chant melody 
on the Scale (necessary both for theoretical reasons and for the Practical Purposes of 
notation) was addressed by means of structural analyses ofthe scale itselfin its relation 
to mode: the discovery ofthose scalar segments in which the intervallic patterns char- 
acteristic ofthe modal fnals are replicated at other pitch levels. It was Guido, indeed， 
Who discovered the two intra-octave Segments of the diatonic scale (G-E and C-A) 
with the longest identical series of intervals (T-T-S-T-T), and applied this discovery 
both to the elementary pedagogy of sight singing and to the explanation of recurrent 
(modal) qualities (“afnities”) among certain sets offourth- and fifth-related notes. In 
effect, Guido here defined (or hinted at the definition of ) each 7aNe7ia in terms of a 
“modal nucleus”(Pesce, 4171ies, p. 21): a Scale segment smaller than an octave that 
encircles the final and determines the latters modal quality by its intervallic configu- 
ration, Which (except in the case oftetraxaxs) is replicated at the notes four steps lower 


96 Seebelow,pp.356-57. However,Ssee Chapter 6,pp.184-86,forafewexamples oflate medieval scale 
divisions entailing such chromatics. 

97 For explanation ofthis procedure in connection with the Easter Gradual“Haec dies”(Ziey XSUaQL， 
pp. 778-79), see Chapter 5, pp. 16o-61. For discussion ofthe various problems raised by Specific chant 
melodies, and the medieval theorists solutions to them, see Pesce, 471tities (passim), and“B-Flat>”; 
Atkinson，“From “Vitium” to “Tonus acquisitus"”， and “Tonsystem” pp 128-33; Meyer， 
“Tonartenlehre”pp. 200-03, 208-1o; Phillips,“Notationen”pp. 591-6o2. For Guido”s own position 
with respect to this issue, see Pesce, “Affnities”pp. 18-223 CUWUido d247ezz035 Regiae, ppP. 20-29. 

98 See Meyer“Tonartenlehre”Ppp. 169-71l, and the Studies cited in n. 97 above, and below, ppPp. 


355-56. 
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and five steps higher, causing them to have“a 伍 nity”with the fnal. 

Thelinks,leftlargelyimplicit by Guido himself, between this insightand the modes 
and between both of these and the hexachord as a module for solmization would be 
further explored and elaborated by subsequent generations oftheorists. Many ofthem 
would dosobymeans ofan old theoretical approach to the modes thatreappears in the 
theorists to be discussed next: the species of the consonances. 


7NHe Sox 太 Gel011 SCpool 太 e Sbecies of te co1SOUUNCES 0NQ 加 e MO0des 


During the eleventh century, a Succession of theorists in Southern Germany - Berno 
of Reichenau, Hermannus Contractus of Reichenau, Wilhelm of Hirsau, and others - 
developedastyleofmodaltheoryjlargely concerned with rationajistic system construc- 
tion based on Structural analysis of the scale System itself.99 The scale used was the 
Hucbaldian two-octave scale (A-aa with bp,with Hucbaldys division into T-S=-T tetra- 
chords，which are given the functional names of the Bicpi7iaadis tradition: JI1UVES 
(A-B-C-D)，1jotales (D-E-EF-G)，szbeyioyes (a-l-c-dq) and excellentes (d-e- 仁 g). (The 
lowga1zi4 introduced bythe Italian school was lateradded by Hermannus.)The tetra- 
chordal organization was of great importance to Hermannus and his followers. 

Among the most important contributions of this school were the establishment of 
the doctrine ofthe“species ofthe consonances> in particular the Species ofthe perfect 
fourth and fifth, as an instrument for the Structural analysis and definition of the 
modesleo and Hermannus Contractus?s doctrine ofthe sedes troj0721L. 


Modal species. As we have seen, the “principal treatise” of 4Uia MsSica was the first 
text to bring the church modes into connection with the ancient harmonics doctrine 
ofthe species ofthe consonances - more precisely, the species ofthe octave (above, PP. 
332-38).The use ofthe species offourth and fifth, in a nevw format designed forappli- 
cation to the medieval church modes,was first carried out,and then further developed， 
in the texts of the eleventh-century South German School. This occurred in three 
Stages, of which I summarize here the middle one, which is the one most directly 
related to the modal species as taught by later theorists. See Table 11.13.191 


99 See the Bibliography pp. 357-58 for editions and translations. The basic study is Oesch, Bemzo 244 
五 emU0NN VON Reicpeat. An introductory summary is found in Chapter 5g, pp. 161-62. See also Hiley， 
TYeste7 Placepajt pp. 470o-75. Gushee”s discussion of this “school” in “Questions”Ppp. 412-21 is of 
interest. Further secondary literature is cited in notes lol and 1o7 below. 

100 The “species ofthe consequences”are explained above, pp. 332-33. 

101 The first stage of medieval species theory is found in the short text Citz et ye7a divisio MONOCo1td 
attributed to one“Bernelinus”(GCo9 1, pp. 312-14), probably of c. 1ooo and perhaps of South German 
origin,and in the genuine part ofChapter 5 of Berno?s Prologys (GS 2, p. 67a-b), composed c. 1021-36. 
The second stage occurs in the subsequent passages of Berno”s Pyoloqxs and its interpolations (GS 2, ppP. 
67b-72a),and in the related text Dyo SeMisjperia (Anonymous I”GS 1, pp. 330-38). For discussion of 
the relations among the texts involved in stages 1 and 2, with accounts ofthe Species theory in each, see 
Powers et al.,“Mode” pp. 786-87; Warburton,“Questions of Attribution?”; see also Rausch， 
WMSIAbaRtate,esp. pp. 117-27. Regarding the third stage, see belovw, p. 353. 
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Table 11.13 Species ofbgezjectjoz 太 ad bej2ctN 了 芒 Be11lo， 
Prologus (optezbpolatioz ahier Chabter g, GS II, pp. 67b-68b; 
Rausch, MHz 大 TURtte,pp.43-44). (DOdozia1t Letter70 如 io1 人 


Wed Jo7 cla17z).) 
Species of fourth Species of fifth 
1 2 3 1 2 本 4 
d 
t 
C C 
S S 
t t t 
a a a a 
虑 t t t 
G G G G 
[ [ [ 
下 了 了 了 
S S S 
卫 卫 卫 卫 
[ [ [ 
D D D 了 D 
[ [ [ 
C C C 
S S 
了 B 了 
[ 
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As Table 11.13 Shows, in this second stage of the theory, the three Species of fourth 
and thefour species offifth are listed in a continuous ascending series.lo Thus the first 
Species of fourth (IT-S-T) runs A-B-C-Dithe second Species (S-T-T), B-C-D-E; and 
So 0n. Each species, however, recurs at all other scalar segments having the appropri- 
ate intervajlic series. 

The species offifths and fourths areapplied to the modes as shown in Figure 11.9.193 
The 思 7otxs modes are both structured by the first species of fifth and fourth, the ez- 
tie7s modes by the second, and the tritxs by the third. This neat pattern of numerical 
Correspondence breaks down,，however，with the t 如 tardxs modes，which have the 


102 In the first stage ofthe theory, the Species of fifths were derived from the Species offourths by the 
addition ofa ffth noteawhole toneabove or below the fourth; the two sets ofspecies thus occupied (at 
least implicitly) the Same Scalar region; See Powers,“Mode”Pp. 387; Warburton,“Questions of 
Attribution.”A similar derivation occurs in the later Italian Species theory discussed below. 

103 Go9 2, Chapter 7, pp. 69a-7oa; Rausch edn., Chapter <6>, pp. 44-46 (main text). 
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fourth species offifth with the jpst species offourth (since there no fourth species of 
fourth), at alternative positions on at D-G and d-g. (The fourth MiNte7ia thus once 
again stands apart 位 om the other three.) Figure 11.9 also exhibits a fundamental prin- 
ciple of modal species theory:“Every plagal mode has the same [Species of ] ffth and 
fourth as its authentic; they differ, however, in that the authentic has its perfect fourth 
above its perfect fifth, while the plagal has it below.”1lo4 That is, the sjecies of fifth and 
fourth determine modal yxUajijg) (as one ofthe four ae7iae), while their relative posi- 
tions reflect CN201t2L5. 

The conjunction of the Species of fifths and fourths results in a series of “modal 
octaves” (as theyarenow called),shown in Figure 11.9,the Structure ofwhich is deter- 
mined bythe principles just stated.These modal octaves are idealized,theoretical con- 
Structs; as We have seen, the practical ranges assigned individually to the authenticand 
plagal modes were wider by one OF two notes at each end.lo5 

Themodal species Providea new explanation ofthe difference between Modes 1 and 
8.Although the modal octave of each runs from D to d (the fourth Species of octave)， 
it is Structured differently in each case. In Mode 1, D is the final, and the octave is 
divided into the first Species of fifth below the first Species of fourth. In Mode 8, G is 
the fnal, and the division is into the first Species offourth below the fourth Species of 
人 人 h. 

The system presented above -the "second stage”"ofmodal species theory-isalready 
Present in Berno?s Proloqxs and its interpolations. In this form, the application of the 
Species of fifths and fourths to the differentiation of the modes, at the level both of 
ML0NENL (fnal) and ambitus,was widelyadopted. Enjoying particular success in Italy in 
the fourteenth and fifteenth centuries，the Species of the consonances became a 
common component of modal theory throughout Western Europe by the sixteenth 
century. (See further below, p. 355.) 

Thethird stage ofspecies theory is deeply imbricated within the highly rationalized 
Systems and constructions of Berno”s younger colleague at Reichenau，Hermannus 
Contractus (Mystica, c. 1050). It has little discernible infuence beyond his followers， 
the later representatives of the South German school.:o6 But the theory”s elegant sym- 
metries make it a rewarding study, and its doctrine of the four Sedes tobpo7UMl (a Te- 
conceptualization of Guido?s Modi yocxi in the terms of Hermannus?s System) seems 
to have played some part in shaping the thinking ofsubsequent theorists.1o7 


104 Cita etyera dioisio, ed. GS 1, p. 313b; Berno, Pyoloqxs, Chapter 7, ed. GS 2, p. 7oa; Rausch edn., p. 
46.15-16. 

105 The set of octave Species 1-7, in the order and numbering established by 4pa Msica (above, pp. 
334-35),also appears in the treatises, but plays little role as such. 

106 These include Wilhelm of Hirsau, Aribo Scholasticus,，Frutolf of Michelsberg at Bamberg, and 
Theogerus of Metz, all of the later eleventh to the early twelfth century. See the Bibliography, for the 
titles and editions of their Principal treatises. 

107 For more detailed accounts，Ssee first Powers et al.,“Mode” pp. 787-88; also，Meyer， 
“Tonartenlehre”Ppp. 172-82. See also the interesting (but in part highly speculative) observations 
Tegarding the sedes 如 obpo7zz1 in relation to Guidoys Modi yocxl and hexachord solmization in Crocker， 
“Hermann?s Major Sixth.” 
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Figure 11.9 Species offifths and fourths and modal octaves in Berno, Prolo9z6s. 
(Finals are shown in boldface. Superscript indicates the number ofthe Species, e.g.， 
二 三 Second Species offourth.) 
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III Postscript: developments ofthe later MiddleAges and 
Renaissance 


Brief indications of some further developments of the later Middle Ages and early 
Renaissance will conclude this survey.128 

(1) The development ofrhythmic notation in the late twelfth and thirteenth centu- 
Ties led to anevw categorial distinction in music theory and pedagogy: MUWSiC4 MENSUUO- 
1 (or MeNSWUtz) dealt with the advanced and specialized knowledge involved in 
wfiitten, mensural polyphony (caxztxs Me1N5SWU1Up1iS)，especially the notation of rhythm 
(note shapes, ligatures, the rhythmic modes, etc.). It was“subaltern? to MUNS1CQ 010， 
which comprised the fndamental and general principles of all music, both mensural 
polyphony and plainchant (cazatzs 轴 ixs). These included，along with quadrivial 
topics, the topics discussed in the present chapter - the notes and the scale, sta 任 nota- 
tion, hexachordal solmization and the Hand, and the modes - which were now rele- 
gated to the elementary level of musical instruction.1c9 

(2) The structural identities between the solmization hexachords and the six-note 
intervallic modules of the Moai yocxwt led theorists, beginning in the late thirteenth 
century with Jerome (Hieronymus) of Moravia (7Tyactztzxs de MUSica c. 1272-1304), to 
incorporate the hexachord syllables into modal theory, lending them a significance as 
markers of modal qualities and af 人 nities that they had previously lacked. Most basi- 
cally,forthe firstthreeMi4Neyziae,thesyllablesye,Miandjinthenaturaland hard hexa- 
chords indicated, respectively, both the finals (D, E, F) and the cofinals (a, H, co, while 
50/ (G) in the natural hexachord was the final for etrayraxs. From the early fourteenth 
century, theorists increasinglyadmitted as well the “transformative”transpositions at 
the upper fourth, involving use ofthe soft hexachord with bb, in which, for example， 
the 思 7otxs modes were Situated on G as ye,and the dextes modes on a as Mi1.119 

(3) Species theory became increasinglywidelyknownandapplied in thelater Middle 
Ages and Renaissance, particularly with regard to polyphony, and helped to validate 
the transpositions of the modes to the upper fourth with bb, since this preserves the 
modal Species for all four MiNe17ixe exactly, while the upper-fifth cofinals do not. A 
highly elaborated version of species theory, which appears alongside an expanded Set 
of categories for classifying the 4Mpitls of chant melodies, is found in Marchetto of 
Padua?s ZUcida7izMi (1317/18). Both aspects of Marchettos modal theory were passed 
on in other Italian treatises,such as the Zizbezde7Matya etbyjobyie 妈 如 tNO7UML ofJohannes 
Tinctoris (1476). By the mid-sixteenth century, Species theory was a commonplace 
throughout much of the continent.131 A growing conviction among many theorists 


108 The reader is urged to consult the sources cited in the following notes for more thorough accounts 
of the topics summarily sketched in the following pages. 

109 See Gushee，“Question of Genre”pp. 426-27. 

110 See Powers et al.,“Mode;”PpPp. 79o-91; Meyer “Tonartenlehre”PpPp. 200-03; Pesce, 4720tities, pp. 
5o-793; and“B-Flat.” 

111 See Powers et al.,“Mode;”Ppp. 791-95; Meyer “Tonartenlehre”PpPp. 203-153; Pesce, 4720tities, pp. 
98-132. 
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that the mediated octave Species formed by the conjunction of Species of ffths and 
fourths were the true determinants of mode led to dissatisfaction with the traditional 
upper-fifth cofnals, culminating in Glarean?s rejection of these and his promotion, in 
Dodecacpoxdoxt (Basel, 1547), of the notes cand a to the status of regular finals of their 
own distinct modes (Aeolian and Hypoaeolian; Ionian and Hypoionian, respectively). 
(4) Tinctorisys treatise on the modes is explicitly concerned with applying modal 
theory to polyphonyas wellas plainchant.This was atheoretical project With few prec- 
edents (owing perhaps in part to the categorial distinction mentioned in point 1 
above)，but destined to Undergo very considerable development in the sixteenth 
century and beyond.:2 
(5) Useoffatsignatures in polyphonicworks to indicate systematic preference of Bb 
over Bl throughout a piece or vocal part led, by about 1goo, to the division ofthe tra- 
ditional Guidonian gamutinto two distinctand basicscales,called cajttos QU1US (OFSCQLC 
Halis) and caNts MOUiS (orSca& boOUa1is).The former,used in pieces without a ftat 
Signature,comprised the naturaland hard hexachords and used BH (in various octaveS); 
the other, for pieces with a one-flat signature, comprised the natural and Soft hexa- 
chords and used Bbs. Some theorists also recognized a third scale, caNtls jictxs, with a 
twor-fat signature, which used the soft hexachord together with a“fictive”hexachord 
whosextlayon Bb (in various octaves) and included eb as 如 .These Practices, combined 
with the use of species theory, led many theorists to a complete acceptance by c. 1500 
of the “transformative”transpositions ofthe modes to the upper fourth with bb. (The 
titxs modes, however, used Bb regularly in their untransposed position on FE, so for 
them itwas notcuNtis MOiis that signified transposition, butcaxztls QU1US, which placed 
the titls final at the traditional upper-fifth cofinal, c, or an octave lower on C.) CaNtzS 
Jictksindicated transpositionbyafurtherupward fourth (or downvward fifth),such that 
C,solmizated asye in the fictive hexachord on Bb,could serve as an“irregular” final for 
力 101245.223 
(6) Beginning in thelate fourteenth centuryythe Guidonian gamutbegan to undergo 
expansion in two ways; both occurred primarily in connection with polyphony. On the 
one hand, nevw notes below9aNM6-tt and above ee-l& were added. On the other hand， 
what we would call the“chromatic”pitch content ofthe gamut was SUpplemented by 
the recognition of pitches located between the notes of the Hand, for example， 
between Cand D,D andE,FandG,GandA (in various octaves). (See Chapter 6, pp. 
186-89forillustrations.)Theseadditional, interstitial pitches,lacking proper“places>” 
andnamesinthe Hand,wereunderstood underthe concepts of7iUSic& Hict OrcoU1201C 红 ， 
both ofwhich involved the imagining (or “feigning”) ofhexachords with xtlocated on 
notes other than C,G,and F, so as to produce the desired pitch as one ofthe members 
ofa“fictive” Mi- 友 semitone. This, indeed, was the primary meaning ofthe notational 
Signs used to indicate the use ofMzWSica jc 如, Which were actually the signs for“hard b>” 


112 See Chapter 12, pp. 376-77; Hiley et al., “Modus，”cols. 421-25. 
113 See Powers et al.,“Mode,”pp. 795-96. 
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4or 相 andsoft b”(), placed on whatever line or Space was appropriate: they indi- 
cated that one should sing (or conceptualize) a note as a Mi or a 如 ,respectively; 
although this usually resulted in alteration of that note?s pitch by a semitone (UP OF 
down, respectively), there were instances in which it would not. Theorists provided 
Simpble“rules”or guidelines as to the musical circumstances in which it was deemed 
appropriate Or necessary to employ MUSica jct. Their application in Specific cases has 
been much debated by those (editors, performers, historians, analysts) concerned to 
established the exact pitch content of late-medieval and Renaissance polyphonic 
WOIkSs.114 


114 The mostthorough study oftheorists” dicta on the subjectis Berger, Msica Ficta. Seealso Bentand 
Silbiger,“Musica Ficta”; Seay, “The 15th-Century Coniuncta”; Ellsworth,“Origin?”; Atkinson,“From 
“Vitium> to “Tonus Acquisitus”; “Tonsystem>”pp. 128-33. 
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Renaissance modal theory: theoretical, compositional, and 
editorial perspectives 


CRISTLE COLLINS JUDD 


The word“mode”is one of the most richly textured and problematic terms of 
Renaissance discourse about music. The di 但 culties associated with interpreting 
modaltheoryarehardly recent creations: Sixteenth-century wrTiters frequently framed 
their discussion of modal theory with assertions that they intended to clarify a di 伍 - 
cult concept that earlier writers had not fully grasped. Thus Pietro Aaron claimed in 


1525: 


And knowing [an explanation ofthe modes in polyphony] to be exacting and strange, 工 
judgethatit was abandoned by the celebrated musicians .. .notthrough ignorance but 
merely because it proved otherwise troublesome and exacting atthe time. For it is clear 
that no writers of our age have explained how the many difterent modes are to be rec- 
0ognized . . .Ishovw briefy whatIknovw to be necessary for Isee that many are deceived 
about the true understanding, and regarding this I hope in some measure to Satisfy 
them.: 


The central problem - a problem that Aaron appears to have been the first to artic- 
ulate explicitly - hinges on the nature of the relationship to polyphony of a theory 
intimately tied to monophonic music in its origins. If anything, twentieth-century 
attempts to recover, explain, and in Some cases extend, modal theory have become 
even more Subject to contention than their Sixteenth-century antecedents. Several 
facets of the tradition，history，and reception of the body of writings generally 
known as“modal theory”contribute to these di 伍 culties. Discussions of mode 
appear in wide-ranging contexts that reflect antecedents in classical and ecclesiasti- 
cal traditions as well as a complex, and at times contradictory, network of concepts 
asSociated with the term. In modern English usage“mode” is usually appropriated 
as an Umbrella term that stands for a conflation of fifteenth- and Sixteenth-century 
Latin and Italian terms. These terms - namely, Modos/tozzxs and Modo/tyopo, but also 
including tobxs -are sometimes used interchangeably in Renaissance wrTiting, some- 
times with distinct meanings,and always intertwined with practical, theoretical, and 
even philosophical associations.> Sixteenth-century Writers conflated these termas in 


1 Aaron, 7Tyattztoi trans. 9R, p. 417. 

2 On the associations of “modus”and “tonus”see Wiering,“Language of the Modes”Ppp. 101-41. 
Confusion of terminology was even more pronounced, of course, in the Middle Ages. See Chapter 11， 
esp. pp. 312-13. 
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ways that fundamentally altered the meaning of earlier modal theory while retaining 
its existing nomenclature. 

Fromamodern perspective,these many changes in modalthoughtresultin tensions 
that are reflected in Sixteenth-century theoretical writing, musical composition, and 
editorial practice: most notably, the relationship ofmode to polyphonic music as well 
as plainchant; theapplicability of modal theory to secular as well as sacred genres; and 
the understanding ofmode as an dbjio7i compositional construct versus an djboste7101 
analytical deduction.Ata more detailed level ofexamination,questions ariseaboutthe 
nature ofmodal classification in relation to the consideration ofspecies versus fnal as 
determinants; the relevance of authentic and plagal distinctions for polyphonyi the 
modeofindividual voices versus that ofan entire complex; and theaudibility ofmodal 
determinants. Issues such as these prompted Harold Powers, one of the most Promi- 
nent Scholars of the history of mode, to pose the question “Is Mode Real?”3 Powers?s 
Provocative title was not simply a rhetorical gesture but rather the culmination of a 
Scholarly career which consistently hammered away at modern notions of“modality>” 
as an inherent property of music of the Renaissance, analogous to, yet distinct 们 om， 
common-practice “tonality.” 

Sixteenth-century modal theory drew upon and often synthesized diverse theoreti- 
cal traditions that posited mode in radically different ways. In what may be loosely 
described as the ecclesiastical tradition, mode had developed first and foremost as a 
Practical means of classifying and relating antiphons and psalm-tones. More broadly 
extended to the corpus of plainchant, it was, in essence,a Scheme of classification that 
relied on fnal,ambitus,and beginnings.Atits core was a definition that Frans Wiering 
has labeled the"“omnis cantus” definition: a mode is the rule by which every song is to 
be judged.4 The final served as the Source of that rule. This fnal-dominated View 
formed a nearly unchanged stable core of modal theory in the most practical strain of 
the tradition associated with plainsong. But it was both modified by and contrasted 
with “pseudo-classical”species theory. From Boethius，seven octave Species were 
asSociated with eight modes. With Marchetto, the Species approach was SuUbjugated to 
the governance ofthe final.This, itself; was notnew -it can be traced to the eleventh- 
century theorist Hermannus Contractus (See Chapter 11, pp. 351-54) - but it found 
its mostlasting expression in the writings of Marchetto.A Species of fifth and a species 
of fourth were added together to comprise two modes: one in which the mode was 
arranged above the final (fifth plus fourth) and the other in which the species SuUr- 
rounded the final (fourth below and fifth above). Although these Species of conso- 
nances weretied toafinal,theyalso represented a specific ordered pattern oftones and 
Semitones.Thusthefirstspecies offifth consisted oftone-semitone-tone-toneand the 
first Species of fourth of tone-semitone-tone. These intervallic relationships were 


3 Powers, “Is Mode Real?” 4 Wiering,“Language ofthe Modes”pp. 118-21. 
5 Meier, 7je Modes, pp. 34-46,outlines the distinction ofecclesiastical and pseudo-classical theory. 
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usually represented by solmization Syllables, e.g., re-mi- 人 fa-sol-la for the first Species 
of ffth, and in shorthand by the boundary pitches as re-la.Thus modal and hexachor- 
dal relationships beyond those of the final and ambitus became explicitly associated 
with modal theory. In the nineteenth and twentieth centuries,“modality”came to be 
viewed in some quartersasanall-encompassing,Systematic,and even expressive means 
of pitch organization - the Renaissance equivalent in some sense of the “tonality”of 
common-practice music. Bernhard Meier may be cited as perhaps the most passionate 
advocate of this view of mode as a powerful explanatory and analytical tool of 
Renaissance vocal and instrumental polyphony.7 

The present essay Will not attempt an exhaustive account of Renaissance theorists” 
discussions ofmode (available in Powerss magisterial New Gyove essay in any case,and 
now Supplemented by the recent surveys by Schmidt-Beste and Wiering, along with 
the terminological essay by Atkinson).8 Nor will it offer an analytical survey of reper- 
tory (illustrated most persuasively in Meier”s work). Rather this chapter provides a 
localized study of modal theory in mid-century Venice. It centers round the composi- 
tions and theoretical writings of Gioseffo Zarlino (1517-9o), without doubt the most 
但 mous theorist ofthe sixteenth century. The purposeofsuch aspecialized study in the 
coOntext of the present volume is to ilustrate in detail the way many discrete 人 acets of 
modal theory came together in the writings of one author, describing antecedents as 
well as subsequent influences. Zarlino?s approach to mode thus supplies a fixed point 
of refraction by which to consider broader issues common to theories and practice of 
mode in the Renaissance. 

Zarlino?s interaction with Italian humanistic learning, musical theory，composi- 
tion, and print culture makes this window on modal theory particularly revealing. 
Most notable among his achievements was Ze 1SttttioNi atONiCRe, a treatise that has 
remained a primary theoretical Source Since its first publication in 1558. Zarlino also 
held the prestigious position of Maestro di cabbjela at the Venetian basilica of San 
Marco during some of its most glorious musical years - 们 om 1565 until his death in 
1590.9 For the purposes of this essay, I will begin with an exploration of a relatively 
little-known period in Zarlinos life: the decade immediately after his arrival in 
Venice, a formative period that Preceded the publication of his treatises and his 


6 From this intersection of modal and hexachordal representations, it is possible to imply hierarchical 
relationships to pitches beyond those explicitly described in modal theory. See Judd,“Modal Types 
PPp. 437-41. 7 Meier, THpe Modes. 

8 Powers,“Mode”， Wiering,“Language of the Modes”;， Schmidt-Beste, “Modus”，Atkinson， 
“Modus.” 

9 Modern accounts of Zarlinoys biography rely for the most part on anecdotal evidence provided in 
Zarlino?s treatises: Baldis account (Vite inedite di matematici italiani>), written shortlyafter Zarlino?s 
death; and Ca 竺 , DeHa wita. For a summary, see Palisca,“Zarlino, Gioseffo”; on Zarlino?s compositions， 
see Flury, Giose1 加 Za7lizoi on the intellectual and musical culture of mid-century Venice, see Feldman， 
C 询 Citye; on Zarlino and the 4ccadeMiit TE7zeziapa as well as his interaction with Print culture see 
Judd, Readitg ReaissaNlCe MUWSiC 7TNeo17，pP. 181-98. 
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increasing renown as a music theorist. Taking the young Zarlino - rather than the 
authority represented by his mature writings - as a point of departure offers a unique 
vantage point from which to explore the extraordinary range of meanings, traditions， 
and applications associated with the theoretical conceptofmode in the mid-sixteenth 
century. 

What could one routinely expect an Italian musician and budding humanist such as 
Zarlino to have known of modal theory in the 154os? Several Strands of evidence 
Suggesta wide range of possibilities: the background ofan inherited ecclesiastical tra- 
dition; the descriptions provided in theory treatises; humanist attention to the wrTit- 
ings of antiquity; a trend among publishers to arrange publications by features that 
could serve as modal markers; and compositional interest in large-scale, modally 
ordered motet and madrigal cycles. While these are not mutually exclusive concerns， 
they often suggest very different perspectives on what constituted modal theory, its 
most Significant aspects, and its applicability in a variety of musical and literary con- 
texts. Zarlino explored all these perspectives wearing his various hats as Student, com- 
poser，associate of Antonio Gardano (a_ Venetian music PrintemD)，theorist，and 
humanist. They come together in remarkable ways in his first publication, a book of 
five-voice motets that appeared in 1549. One motet fom this collection，Ego yexi 态 
Ho7tNL Me offers a focal point in this chapter for the consideration of eight versus 
twelve mode Systems, the relationship of tonal types and modal categories, and the 
impetus for (and signifcance of) modally ordered compositions. To approach that 
motet requires Sketching first a theoretical background. 


Theory treatises 


The range and types of theoretical writing that in Some Way touch on the question of 
mode reflect the broad readership for whom the concept held some relevance. At one 
end of an overlapping Spectrum of users were clergy who were required to sing the 
liturgy and thus needed atleasta minimal understanding ofwphat modal classification 
represented. Schoolboys, particularly in the northern humanistZateztscjpztlez similarly 
encountered mode in relation to the plainchant that they were required to sing in 
church. Mode also fgured in the more Speculative study of music as a liberal art in 
School and university curricula.le Didactic treatises ofa different Sort were aimed Spe- 
cifically at composers and performers of polyphony. In a still different vein Were books 
forthehumanist texati: these focused on mode in the context of7iWSica sjecxiataya and 
the recovery oftheancient Greek modes. Finally, the sixteenth centuryalso sawtherise 
of treatises aimed Specifically at patrons and amateurs in which at least an elementary 


10 Seethe discussion of Cochlaeus and Heyden in Judd, Readz9g RexzaiSs4Ce WMS1C THeo17， PP. 84-94. 
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explanation ofthe modes fgured as knowledge with which any musician should famil- 
iarize himself Each ofthese categories will be represented in the following discussion 
by a range oftreatises that formed the background to Zarlino>s own concept of mode 
in his own Writing. 

The most Practical and basic of all music books in the Sixteenth century Was 
the instructional manual known generically as a cantorinus. These books provided 
rudimentary instruction to those- primarily priests butalso choirboys -who required 
itin orderto singtheliturgy. Such a book may well have been partof Zarlinoys musical 
education as a choirboy in Chioggia. Distillations of the Principles of modal theory 
were enumerated Solely as an aid to singing chant. Providing the most elementary of 
explanations,a cantorinus usually begins with the Principles ofsolmization illustrated 
via the Guidonian hand, as in the title page of the anonymous cantorinus from 1513 
Teproduced in Plate 12.1. From there, the tract moved to Simple formulas for muta- 
tions and a minimal explanation of the intervals, the diabpezte and qiatessajoN (Species 
of ffths and fourths),and modal ambitus.A manual of basic chants and recitation for- 
mulae Usually followed. Normally in pocket-sized format, these slim manuals were 
often hardly more than pamphlets of a few folios in the early part of the century.1 
Frequently reprinted throughout the sixteenth century and into the seventeenth,they 
were occasionally integrated with more substantial theoretical trappings,culminating 
in works such as Adriano Banchieris Caxzto7zto of 1622. Unlike the earlier works， 
Banchieris treatise Was Deither anonymous nor Unpretentious; nevertheless 站 
remained tied to the basic function ofa cantorinus: teaching clergy to sing the liturgy. 
This function prescribed the nature and presentation of modal theory as it figured in 
the treatise. 

The appearance ofthe modes in books ofthis sort serves as a useful reminder that 
modal theory, first and foremost, retained its Practical association with the chant 
repertory of the Roman Catholic Church throughout the early sixteenth century. 
This elementary knowledge of the modes had remained essentially unchanged since 
its medieval formulation and provided the point of departure for Sixteenth-century 
discussions of mode that in any Way considered or related to the ecclesiastical tradi- 
tion. Under the umbrella of modal theory were a number of categories of pitch 
organization related to Specific chant types: modes (to11i or, less frequently in this 
practical tradition, ModD), psalm tones, magnificat tones,， gospel tones, and so forth. 
While modes, psalm tones, and other recitation formulas share a number of features， 
it is important to realize that they also represent discrete entities,，as Powers has 
amply demonstrated.122 


11 Foradiscussion ofthe publication history of one cantorinus (the anonymous Co7te14i201t NMNS1CES)， 
See Crawford,“Chant Manual.2” 

12 See esSpecially Powers,“From Psalmody to Tonality”Pp. 289 and passimi see also Judd,“Josquin?s 
Gospel Motets and Chant-Based Tonality”Ppp. 118, 145. 
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Plate 12.1 Title page, anon., 7T70CtZtxs MUWNS1CES (Venice c. 1513) 
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Side by side with the cantorinus tradition are didactic works aimed at Somewhat 
moremusically sophisticatedaudiences.On theonehand,wefindhumanisttextbooks， 
usually in question-and-answer format, composed for schoolboys and university Stu- 
dents,Ssuch as Johannes Cochlaeus?s 72tracpoxd1t MUsices. While thnebooks provide the 
necesSsary means for students to obtain the required abilities to 名]lfill their obligations 
to provide plainsong and polyphony for the church, they also enable the serious 
student to benefit 们 om music-making in the Ciceronian sense that held up the study 
and practice ofmusic as a refreshmentfor the mind.They are neither aimed directly at 
the cleric, nor couched specifically in the service of singing chant.13 

Other didacticworks moreexplicitly counted the Potential performerand composer 
among their audience, as well as appealing to a burgeoning market ofamateur musi- 
cians. Shortly after his arrival in Venice, Zarlino apparently obtained just Such a trea- 
tise: Steffano Vanneus?s Reca11etMl de MMS1CU QU20 (Rome, 1533).14This volume offers a 
means for exploring modal theory as it might have been known in mid-century by a 
moreeducated reader with differentaims than theuser ofthe cantorinus or the school- 
boys” textbook. In Zarlino”s case, the reader was in his early twenties, an ordained 
Priest, a trained singer and organist, a Student of Hebrew，Latin, and Greek, and 
perhaps already a pupil of the most revered musician of his day, Adrian Willaert. 
Vanneus;s treatise is rarely cited in modern study of modal theory - a reflection of its 
lack ofobvious innovations. Yetjustthis lack ofinnovation makes the RecdNet11tl a par- 
ticularly useful touchstone for laying out generally accepted practical tenets of modal 
theory in the 153os and 4os. As in many Such essentially practical treatises, mode 
appears in the RecatetMl under the topic of plainsong, in the last chapters of BookI 
(Chapters 47-64). These chapters follow discussions of the definitions of music, the 
yoces and jitterae, mutation, and the Species of consonances. The book concludes with 
adiscussion of7txstca jctz and an explanation ofthe three genera: diatonic, chromatic， 
and enharmonic. Book II covers mensural theory and the proportions while Book III 
considers coUnterpoint.75 

The treatment of mode in this theoretical tradition belongs to the exposition of 
plainchant and its precepts as outlined by Johannes Tinctoris in his Zzbey de NatotU 拷 
b71objie 如 如 to1070M (1476). Tinctoris?s treatise, in turn, presented an exposition based 
on Marchetto?s ZUcida7izjl that was also infuenced bythe Western ecclesiastical modal 


13 Fora more detailed discussion ofsuch texts, see Judd, Readil9 ReNaiSSUNCe MUWSIC THeo7 思 PP. 84-90. 
See also Lester, Betmweel Mode 0 Keys, pp. 68-76,and Chapter 2,pp. 52-53. 

14 The copy, in the Newberry Library, Chicago, is cited in Cohen, O7z 帮 e Modes, p. 47 n. 7. Although 
minimally annotated, the work contains three pages of Latin manuscript at the end thought to be in 
Zarlinoxs hand. Although this has generally been presumed to be the start of a treatise in Latin by 
Zarlino, I have identified a large section as an extended quotation from Guillaume Guerson，UULissiyte 
MUStCQLES JegULe (Paris: Michel Thouloze [c. 1495]). According to a note on the fyleaf in a nineteenth- 
century hand, the Recazet1 Was originally bound with Zarlinos copy of Boethius. 

15 This represents the“standard”order of such a treatise. 
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tradition while incorporating aspects ofspecies theory.!6 In general terms, the under- 
standing ofmodes thata sixteenth-century musician mighthold in this tradition could 
be summarized under three headings: (1) the species; (2) modal fnals and the appPro- 
Priate tones for beginnings and endings; and (3) ambitus, mixture, and commixture. 
(Mixed modes are those encompassing the composite ambitus ofa plagal and authen- 
ticmode that share the same fnal, while commixed modes join together the Species of 
fifth and species of fourth from modes that do not share a final.) These are the same 
areas that receive treatment in a cantorinus, but the nature ofthe discussion differs in 
its depth and perspective. 

Vanneus”s definition of mode, based on Gaffurios Practica Mzsice (1496), falls into 
Wiering?s“omnis cantus”category, placing the understanding of mode presented in 
this treatise frmly in the ecclesiastical tradition.17 


Tonus regula dicitur, quae per ascensum Atone [ie., “mode”] is called a rule 
that distinguishes 
et descensum omnes descriptas ac etiam in their fnal all written or indeed 


WwWriitable melodies 
pernotabiles modulationes in fine diiudicat. ”by means of their ascent and descent. 
(Vanneus, fol. 29V) 


Vanneus provides a _ convenient Summary of the Species and finals in the diagram 
reproduced in Plate 12.2.Thefourconventionalfinalsarelisted byyoxand Hitteya across 
the center ofthe diagram: D Sol7e,ENMiE 拓 驴 andGsolyet 驻 Thefour categories 
of modes (NaNe7ixe) associated with these finals and the distribution of the species in 
relation to final appear at the top and bottom of the page: 加 yotos, dexte1ils; titls and 
teta1idls. The odd-numbered authentic modes are indicated on the top half of the 
diagram,theireven-numbered plagal partners mirrored on the bottom. Following this 
Overview the modes are discussed in plagal and authentic pairs, with a summary of 
their composition (i.e., the Species of which they are constituted) followed by alist of 
chants - antiphons, responsories, and occasionally introits - that illustrate the modes 
and the various tones for beginnings. 

From there, the discussion moves to psalm tones, including a solmization mne- 
monic for recognizing the tones that had been known since at least the fourteenth 
Century: 


16 This tradition is discussed in Powers,“Mode”Ppp. 392-96; see also Niemoller,“Tonus-Lehre>; 
Wiering,“Language ofthe Modes”pp. 95-1o0o. 

17 Wiering,“Languageofthe Modes”pp.118 任 Wiering refers to the“omnis cantus”definition as one 
in which the function ofa mode is the categorization of“all songs”and outlines an extended tradition 
for this formulation . 

18 Finals are always indicated by a combination of yox and Uitterw. See Chapter 11, pp. 341-46 for an 
explanation and illustration of these concepts. 
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Plate 12.2 Vanneus, Recxiet1t (Rome, 1533), fol. 3or, diagram of the modes 
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Primus cum sexto fa sol la semper habebunt， First and sixth shall always have fa sol 
]a， 


Tercius octavus ut re fa, sicque Secundus， Third and eighth ut re 所 ,and so the 
Second， 

La sol la quartus, ut mi sol sit tibi quintus， La sol la you have for the fourth, ut 
mi sol for the ffth 


Septimus fa mi 但 sol, sic omnis esse recordor. For the seventh 但 mi fa sol; and so 工 
remember all to be. 
(Vanneus, fol. 36V)39 


This mnemonic supplies a generic intonation for each psalm, implicitly indicating 
the reciting tone as well.Knowledge ofthe just-discussed finals is assumed in the mne- 
monic.?9 


Tone li (final D), initial: 伟 g-a, reciting tone: 33; 

Tone 2 (final D); initial: c-d-86 reciting tone: 台 

Tone 3 (final PE); initial: g-a-cl; reciting tone: c3; 

Tone4 (final PE); initial: a-g-ai reciting tone: 33 

Tone 5 (final P); initial: 作 a-cl; reciting tone: cl; (the solmization implies a Bb; later 
versions ofthis mnemonic in “pseudo-classical” traditions employ a BH with the 
Solmization of 们 a-cr asS“fa-re- 人 fa2) 

Tone 6 (final P); initial: 作 g-a; reciting tone: ai 

Tonez (final G); initial: c:-b-cl-dl; reciting tone: dl1; 

Tone 8 (final G); initial: g-a-cli reciting tone: cl. 


Vanneus then provides examples of the psalm tones and a variety of intonations， 
along with instructions for recognizing the modes of introits and thegioxia jati. His 
examples are eminently practical. The musician must be able to recognize the modes 
and tones in order to make the appropriate connections between the various parts of 
the liturgy: antiphons with psalm tones, and so forth. 

The exact nature ofthe relevance of modal theory such as this -essentially ecclesias- 
tical chant theory following in the tradition of Tinctoris - to polyphony in the years 
1475-1525 remains hotly debated among modern Scholars. Writings on the modes 
from the late fifteenth century on do regularly make mention of polyphony and the 
necessity for composers to be thoroughly acquainted with the modes, but as a matter 
of convention the presentation ofmodal theory occurs in books or Sections of treatises 


19 Translation after Wiering,“Language ofthe Modes”p.68.On thevarious occurrences ofthis mne- 
monic 人 fom 1375 to 1622, See ibid. 

20 Another similar mnemonic relies not on the intonation formulas, but on the interval between final 
and recitation tone (the “repercussio” ): Tone 1: 7e-LQ; Tone 2: 7e-j; Tone 3: Mi 应 (e-cD; Tone 4: Mi- 
Tone 5:.j-soi Tone 6:. 帮 -Ai Tone 7: 驻 Soi5and Tone 8: zx 太 应 .See for example, Cochlaeus, 7T2tracpo721 
]MlMNStiCes fol. Ciiir. 
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on plainchant, as it does in the Recaj1etM. The scant attention accorded mode in sec- 
tions oftreatises dealing Specifically with mensural music and the precepts of counter- 
point leaves the exact nature of the relationship open to question，even 计 such 
placement refects the traditional organization of such treatises. When, for example， 
Tinctoris does talk abouta polyphonicexample in Zizberde7NatyUa etzbyobyie 红 如 t7107201 
(Dufay?s Ze Semitexj) he discusses the mode of each individual voice, not the poly- 
phonic complex as a whole. Similarly, Vanneus brings mode into the counterpoint 
book ofhis treatise only peripherally: in the discussion of cadences (Book III, Chapter 
35, fol. 89v) which he assigns to appropriate modes. He also Supplies a list of modal 
aftects (see window on p. 375.)21 As is often the case with such summaries of modal 
ethos, Vanneus asSerts that composers need to be familiar with this aspect of modal 
theory because 


Thesearethings that should leastescape the notice ofa good composer, so that he will 
knowhowto join same with sameand like with like. And ifyou should scorn them,you 
will be alaughing-stock to the learned, and will be regarded as an Unmusical musician 
by all. So Watch yourselfl22 


From Tinctoriss Zizber de Matya (1476),it was a commonplace for theorists to Stress 
the relevance of modal knowledge to those wishing to compose not only plainchant， 
but, by extension, polyphony, even 这 the invocation occurred in the context of a dis- 
cussion focused solely on plainchant. With its nod toward that tradition, Vanneus?s 
treatise provides a reminder ofa separate Strand of modal theory that was increasingly 
(and with varying degrees ofsuccess) interwoven with that ofthe ecclesiastical modes: 
the discussions of the modes of classical antiquity and the philosophical tradition 
which defined modes via the Species (as opposed to the final). 

The Greek modes as described by Boethius in De zzstitxttioxze MICU had long been 
asSociated with the eight-mode plainchant system.23 In this long-standing tradition 
Boethius was paraphrased or repeated verbatim, and classical nomenclature (Dorian， 
Phrygianyetc.) was mapped onto thenumbered modes ofchanttheoryand theauthen- 
tic-plagal relationships of the 7ajNze7i0e. The writings of Franchino Gaffurio mark the 
beginning ofan explicitlyhumanistattemptto fesh out Boethius through study ofthe 
writings of the ancients. In relation to modal theory, this is most pronounced in 


21 To compare with other theorists, see Beebe”s summary of modal affect in Tinctoris，Cochlaeus， 
Aaron，Heyden，Coclico，Bermudo，Finck，Zarlino，and Glarean: “Mode，Structure，and Text 
EXpression”pp. 434-44.Also see Palisca,“Mode Ethos.? 

22“Haec Sunt quae bonum Compositorem minime latere debent, ut sciret paria paribus, et similia 
Similibus copulare. Quae Si Contempseris, eris doctis ludibrio, Musicusque non Musicus, ab omnibus 
habeberis, tibi igitur consule” (fol. 93D). 

23 Boethiuss De zstittto1e MU5UCU Was first printed at the end of the fifteenth century and Subsequent 
editions appeared throughout the sixteenth century. For a discussion of the differences between the 
Greek modes and the modes of chant theory, see Palisca,“Mode Ethos.”(Also see Chapter 11,，pPp. 
332-38.) Zarlino?s copy of Boethius was apparently originally bound with the Recazet1; See Judd， 
Readi1lg ReNQTSSQNCE MUSIC THeo7，p. 182,n. 9. 
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Vanneus's listing of the affects associated with each mode 


Mode  _ Summary Description 
和 The first tone is cheerful，Since，then，the first tone，an Authentic， is _ naturally 
tuneful, jocund, cheerful, and especially apt to excite the 
emotions of the soul, this mode demands that words， 
either in the vernacular or in Latin, be coupled with it; and 
Since it is adaptable to these words, it is called by musi- 
cians the adaptable tone. 
2 The second tone is Words that carry with them sadness，Wweeping，cares， 
Woeful. woes, Captivity and all sorts of miseries agree with the 
second tone, the first of the Plagals, which by its nature is 
tearful, serious, and humble, and for that very reason is 
called by musicians the humble and deprecatory. 
3 The third tone is sharp The third tone，second in the series of Authentics，is 
and harsh. Considered sharp，vehement，blazing，provocative of 
anger and bile, spirited, harsh, and cruel. For that reason 
it properly embraces bellicose，threatening words， and 
other things of that sort like itself，and it has for that 
reason been given the name harsh. 
4 The fourth tone is given The fourth tone, second among the Plagals, is Completely 
to love and adulation. unlike thethird that precedes it wherefore all words either 
of love，leisure，rest，trangquility adulation，deceit，and 
detraction can properly be fitted to it and from this effect 
itis called the adulatory mode. 
5 The fifth tone is The fifth tone, third of the Authentics, when sung brings 
moderate. delight, moderation，and joy relieves the Soul of every 
trouble，and matters that concern victory particularly 
become this mode; hence it is deservedly called jocund， 
moderate, and delightful. 
6 The sixth mode is pious The sixth mode, the third of the Plagals, is most suitably 
and devoted. given all words of piety that move [one] to tears, especially 
from devotion，or from pity and joy and not without 
justice do musicians call it the devoted, tearful, and most 
pious mode, in distinction to the second mode, which we 
have called the dirgelike and grief-stricken. 


7 The Seventh mode is The seventh tone，fourth in the _ complement of the 
mixed and with Authentics, is especially suited to lascivious words mixed in 
complaint. with moderate and pleasant ones，but then also to 


excited, angry and threatening ones; and for this reason 
it is called the querulous mode. 
8 The eighth mode is mild The eighth, the last of all modes, affects all who hear 计 
and sweet. with joy pleasure，and sweetness, and it is completely 
alien to lasciviousness and to every vice. To it by right musi- 
cians have dedicated speech that is mild，unhurried， 
serious, that contains profound matter or philosophical， 
ortheological, since they concern heavenly happiness and 
glory; nor do words shrink from this mode that are 
attempted for the sake of asking favor lts name follows 
the facts, since it is called sweet and mild. 
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Gaffurioys fnal treatise，De HAa7MtONiQ MUNSTCO7UNL 2St2011ENLO7UNNL 0bS (1518). There he 
applied ancienterudition to the modes ofplainchant,supplying information aboutthe 
Structure of the modes, the octave Species, and ancient nomenclature, all of which 
became the basis of much subsequent writing on the modes. In particular, his discus- 
Sion ofthe history ofthe modes, their ethos, and cosmic analogies, moved them from 
the realm ofcompositional or Practical theory into the World of MtWSica SecWiatia (See 
Plate 6.2, p. 183). As Palisca has shown, Gaffurioys writing was a product ofa human- 
ist revival of interest in modal theory and it stimulated a modal consciousness in a 
number ofsubsequent authors.?4 

In the period 1525-45，, Side by side with the traditional viewpoint articulated by 
Vanneusand theinfuence ofhumanistic interestin Greek modal theory as represented 
bythe writings ofGaffurio,clear evidence surfaces ofovert compositional, theoretical， 
and editorial association of traditional eight-mode theory with polyphonic composi- 
tion. Yet the understanding of mode in relationship to polyphony from each of these 
Perspectives - compositional, theoretical, editorial - was hardly a unified one. Two 
treatises published in Venice associate mode with polyphony more specifically than any 
thathad preceded them: Pietro Aaron2?s Tyattato lelaUQUt1U etcogN 谍 002 看 胡 计 9 如 0 
laica1to jgUtat 如 (1925) and Giovanni Del Lago?s Byeve ztroQU 旗 OUe 下 MUS1CU MTSUTG 反 
(154o). Strikingly,both arein Italian,notLatin,and Del Lago was wellacquainted with 
Aaron and his work, as is attested in the so-called “Spataro correspondence.”25 Both 
treatisesappearto beaimed atleastin part-ontheevidence oftheirlanguageand con- 
tents-towarda differentaudiencethan thatoftheRecazet1. Both seem to Satisfy par- 
ticularly the needs ofamateurs as well as would-be composers. Aaron?s Tyattat 如 boldly 
proclaims the novelty of its undertaking: 


For it is clear that no Writers of our age have explained how the many different modes 
aretoberecognized,althoughto their greater credittheyhavetreated ofmatters which 
can be readily understood.26 


Buttheundertaking is striking not so much for its new or ingenious theoretical for- 
mulations - Powers has shown the indebtedness of Aaron?s theoretical writing to 
earlier traditions - but for its assimilation ofa polyphonic repertory as instantiations 
ofthattheory.27 As Powers demonstrated, the assimilation is primarily that of a reper- 
tory to a theory, and not the other way around. Aaron's priorities for adducing the 
mode of the examples he cites refect a hierarchical interrelationship that proceeds 


24 For a concise overview of Gaffurio”s interaction with Greek Sources, see Palisca,“Gaffurio as a 
Humanist”Chapter 9,， 瑟 20MCNUSNL 2 TtzUia7t Re015S0NCe MUSICXL THoU9t On the relationship of Greek 
Writings to modal theory of the sixteenth century, see Chapter 11 of the same Work:“Greek Tonality 
and Western Modality.” 25 Blackburn et al., Co77esjo7zde11C2. 

26 Aaron, 7Tyattxzto; trans. 9R, p. 417. 

27 Powers, “Is Mode Real2” pp. 22-23; Judd,“Reading Aron Reading Petrucci.” 
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from the mode ofthe tenor or pre-existing melody to a consideration of fnal, Species， 
and byocesso. His single concession to the di 但 culty ofdescribing the tenors ofthe rep- 
ertory of Petrucci prints to which he refers in modal terms is his invocation ofthe 尼克 - 
etiae to explain apparentlyunconventional fnals,theoreticallya dubious innovation， 
atbest.The derentiaearenormallyunderstood as melodicformulae forending psalm 
tones chosen to accommodate the return to the antiphon. In Aaron>s usage however， 
the term represents not a formula but a specific pitch that may function as an alterna- 
tive to the fnal and in addition to the cofinal as the place of termination of the tenor 
Voice. It is a Strategy that Ultimately proved deeply problematic to Aaron?s later 
readers, Stirring together as it does aspects of modal theory, psalmodic conventions， 
and secular genres. Further, since Aaron?s citations of polyphony come only in the first 
Seven chapters of the 7yrattxzto,the relationship ofthe rest ofthe treatise to polyphonic 
composition has been the source of much debate.2 

Giovanni Del Lago?s Byeve 态 t 如 odu 帮 o1e (154o) takes up mode in the context of an 
introductory text on polyphony. The second part begins with a technical treatment of 
theeightmodes,nowexplicitly in the context ofa book on counterpoint and a treatise 
on mensural music; there is no section on plainchant. Like Vanneus, Del Lago con- 
cludeswith adiscussion ofmodalaffectin the contextofchoosingand expressing texts. 


Printed music collections 


At roughly the same time that Del Lago published his treatise, one can see a general 
trend among music printers toward ordering publications ofvocal polyphony in part- 
books by“tonal types” which have been defined by Harold Powers,，following 
Siegfried Hermelink, as in combination ofambitus (represented by clefcombinations: 
“normal”low clefs ranging ffom cl to 伍 versus the so-called cjpizayvette or “high?” clefs 
ranging 位 om g2 to c4),Some combination ofsystem (CNtLS dt1US OF CONtS MOUiS as rep- 
TeSsented respectively by the absence or presence of a fat signature), and final.2? For 
example, the nineteen motets of Zarlino?ys first printed anthology (CMSica QUZINE 
Jocxw1, Venice: Antonio Gardano, 1549) have clearly been grouped on the basis of sig- 
nature and final, as shown in Table 12.1. While such editorial decisions might reflect 
an interest in modal theory, more often than not they appear to be the result of prag- 
matic considerations on the part of publishers, particularly obvious in the case of 
Gardano, rather than a reflection of interest in abstract theoretical speculation.39 


28 Perkins,“Mode and Structure”and“Modal Species”; Bergquist,“Mode and Polyphony>”; Powers， 
“Is Mode Real?”; Judd,“Modal Types” and“Reading Aron?; Meier, THpe Modes and 4jte 7D701te1. 

29 Powers,“Tonal Types.”Tonal types are Usually represented by an expression consisting of the cjlef 
ofthe superius, the signature, and the concluding note ofthe bass voice, as in g2-p-G. 

30 Bernstein, Scotto, pp. 162-63; Lewis, Gajda110, PP. 123-49. 
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Table 12.1 70N0L t 罗 bes 2 Ciose 盛 Zaio, Musica Quinque Vocum (TY2jtce: Ga1da10， 


1549) 

Number Title Clef System Final 
II TEN1 S41NCtB 91j27120S g2-c2-c3-c3- 他 b G 
2 OOeato1t 力 ON17ce7 g2 一 c2-c3-c3- 他 b G 
全 et0 botest ye11T1B Cl1-C3-c4-c4- 仁 b 了 
才 LVye 7e9120 CeLO7NIL c3-c4- 他 -人 - 仁 b 下 
5 OSCULetz7 ME Cl1-C3-c4-c4- 仁 学 D 
6 Ng70 SU Cl1-C3-c4-c4- 仁 和 D 
世 FEcce 纪 jLCU1U eS Cc1-Cc3-Cc4-c4- 伍 二 D 
8 EgoyeNi 2 po7t1t EU g2-c2-c3-c3- 他 p 了 
9 Cozjitebo7 丰 0i(ZVYOce 力 01 区 Cc2-Cc2-c3-c4- 他 p 下 

10 .BeatSS10NS MI0TCNS C2-C2-c3-c4- 他 p 了 

11 O SXC7UNL CO1VIVZMI C2-Cc3-c3-c4- 他 p 了 

12, 31 go10 SUSCEb111NS Cc2-Cc3-c4-c3- 他 p D 

13 Ciodia 9UENLIENNt 8g2-c2-c3-c3- 他 p 和 A 

14 Fe7cUlNL_ JecitSzZi Cc1-Cc3-Cc4-c4- 仁 宇 卫 

15 ZLectxklo71e0 cl1-Cc3-Cc4-c4- 仁 二 卫 

16 EOgo 70S4S01O1N Cl1-Cc3-c4-c1- 仁 p G 

17 4bptazpbo cytjpaye7Miodos Cc1-Cc3-Cc4-c4- 伍 p G 

18 Cabite 10015 cl1-Cc3-Cc4-c1- 仁 p G 

19 Pater7joster (QZ7) Cc1-Cc3-Cc4-c2-cC3-c4- 仁 b/bb G 


Yet there are also mnusic prints which overtly draw attention to the modality of 
their contents, either through the inclusion of modal labels in indices or individual 
parts, or in the ordering of their contents. The earliest of these are most often pub- 
lications of madrigals, confirming the broad applicability of the concept of mode to 
all repertories at mid-century despite its liturgical origins and continuing liturgical 
asSociations. Among the first such prints are Girolamo Scotto?s two books of madri- 
gals for two and three voices from 1541 in which the pieces are identified and 
grouped according to genre and mode.3: While the madrigals are given modal labels 
(e.g.，z1MN1 to1]D)，the collections themselves are not arranged according to modal 
order, nor are all eight modes represented. With two exceptions in the second Print 
labeled“quarti toni>”only authentic modes are represented (e.g.，z121107 te7 丰 2， GUONNT， 
and 5SEb 如 MI t011T. 

What appears to be the first 名]lly ordered modal collection was issued by the same 


31 Bernstein, scotto, pp. 270o-74. 
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Table 12.2 7DN4L bbes 2 Cz7i0110 02 Ro7e3S JOSEDOOR 
ofaa11g0l 0542) 48ey Pomeys “7DN0L 1Mbes 力 .AAA 


No. Clef System Final Mode 
1 8g2-c2-c3-c3- 他 p G 1 
2 8g2-c2-c3-c3- 他 p G 1 
如 g2-c2-c3-c3- 他 b G 1 
4 cl1-c3-c4-c4- 仁 b G 2 
5 cl1-c3-c4-c4- 仁 b G 2 
6 Cl1-Cc3-Cc4-Cc4- 仁 卫 3 
cl-c3-c4-c4- 作 一 卫 3 
8 Cl1-c3-Cc4-Cc4- 仁 写 卫 3 
9 c2-c4-c4- 人 -各 一 卫 4 

10 8g2-c2-c3-c3- 他 b F 5 

11 8g2-c2-c3-c3- 人 多 b F 5 

12, cl1-c3-C4-c4- 侍 b 了 6 

13 cl1-Cc3-C4-Cc4- 伺 b 了 6 

14 g2 一 c2 一 c3-c3- 他 G 7 

15 g2 一 c2 一 c3-c3- 他 二 G 多 

16 Cc1-C3-c4-c4- 仁 二 G 8 

17 Cl1-Cc3-Cc4-C4- 仁 二 G 8 

18 g2 一 c2-c3-c3- 他 b D (GD) 

19 cl1-c3-C4-c4- 仁 b G (2) 

20 Cc1-Cc3-c4-c4- 仁 一 卫 (3) 


Printer a year later: Cipriano de Rore”s Mad1igali ua czzgUe V0C. As Bernhard Meier has 
Shown,thefirstseventeenmadrigalsfollowtheorderoftheeightmodes.32Althoughthe 
impetus for such ordering mighthave come from Scotto,theappearance ofan ordered 
Print of Rores motets in 1545 from Gardano?s press Suggests that the arrangement 
came from the composer himself33 Indeed, as Bernstein documents, the many Subse- 
quenteditions of these madrigals retain neither the content nor the order of the first 
Print. Rore”s collection along with such later publications as the Susato motet anthol- 
ogiesandanumber ofworks by Lasso and Palestrina provide the Principal evidence by 
Which Harold Powers articulated his theory of tonal types. Powers”s tonal types are 


32 Meier,ed.,Cipriano de Rore,Oberad Oo11i0 Vol. II p.iii; Bernsteinyscotto,pp.28o-81; Powers, “Tonal 
Types”pp. 443-44. On“modal ethos”in Rore's cycle, see Palisca,“Mode Ethos”pp. 133-37. 
33 Wiering,“Language ofthe Modes”pp. 154-56. For a discussion of earlier editorially ordered col- 


lections, see Brown, “Attaignant.? 
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based on the same markers that editors and publishers such as Susato,， Scotto, and 
Gardano appear to have used in ordering their collections. Central to Powers”s argu- 
ment is an asSertion of a varied and not necessarily causal relationship of twenty-four 
possibletonal types to systems ofeightortwelve modes. While tonal types may Serve as 
a compositional means of representing (or editorial means of classifying) mode, they 
need not do so. A clear distinction is drawn between those polyphonic works which 
were intentionally written “in the modes”and those which may be assigned to modes 
after the fact.34 Powers was able to summarize the plan of Rore's twenty madrigals as 
Shown in Table 12.2. This position is in sharp contradistinction to one that relies on 
melodic features, articulation ofspecies,and the characteristic use ofthe repercussion 
as modal determinants: features outlined to a greater or lesser degree in chant theory 
and applied by analogy to the individual voices ofa polyphonic complex.35 This latter 
Stance Was articulated most extensively in recent years in Bernhard Meier?s WorK.36 
Meier posited modalityas an inherentproperty ofsixteenth-centurypolyphony-thus， 
by definition, all music 位 om the period is“in the modes”> - and argued an expressive 
theory derived from theoretical statementsabout melodic features ofmodesand modal 
ethos as well as empirical observation from this basis ofa wide range of repertory. 

Willaertand his circle seem to have had a particular preoccupation with the possibil- 
ities afforded by modal ordering,and Anne Smith has offered two different interpreta- 
tions of the modality of Willaert?s first books of motets, published by Scotto in 1539 
and reprinted by Gardano in 1545.37 The di 但 culty lies in ascertaining the distinction 
between those prints in which the process Was one of da osteyioyi classification - i.e., a 
means oforganizingaprinted publication,asappears to bethe case with these Willaert 
Prints - and those in which modal theory played a generative role, as itapparently did 
in the Rore prints. The distinction may reside, in part, in the nature ofthe printed col- 
lection: between anthologies (where the ordering was at the behest of the publishem); 
theincreasingly popularindividual prints (in which the composer mightexerta degree 
of control over the order in which his works were Presented); and large-scale textual 
cycles in which mode Provided a compositional means of overarching, if abstract， 
musical organization. Best-known among Such large-scale cycles are the Palestrina 
offertories, discussed at length by Meier, Dahlhaus,and Powers, and Palestrina?s So79 
of sogs motets, examined by Owens. Wiering provides a comprehensive listing of 
some 4oo modal cycles, including Magnificat cycles.38 


953。 


34 Powers,“Mode”; “Tonal Types”; “Modal Representation2;“Is Mode Real2>; and “Anomalous 
Modalities”; Hermelink, Disjos 放 oles MOd072011L. 

35 Thereciting tone ofa mode,similar to the tenor ofa psalm tone,is 人 ffequently labeled the “repercus- 
Sion.”In the later sixteenth century, the term encompasses more broadly the interval from the final to 
the reciting tone as a characteristic melodic pattern. 

36 Mostnotably, Meier, THe Modes; 4 如 7D7a1tej. See also Perkins,“Modal Species.”For an overview of 
Meiers work, see Wiering,“Language ofthe Modes”pp. 31-46. 37 Smith,“Willaert Motets.” 
38 Meier，7NHe Modes; Dahlhaus，Stxdies; Powers,“Modal Representation2”; Owens,“Palestrina as 
Reader”; Wiering,“Language ofthe Modes”Appendices C and D. 
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MUSICTHEORY AND PRINT CULTURE 

The advent of printed polyphonic music at the beginning of the sixteenth century betokened 
an irreversible change in the ways in which music treatises were conceived, presented, and 
exemplified. It also signaled a newly defined relationship between a shared, printed image and 
atheorist and his audience. Nowhere was this trend more evident than in the writing of modal 
theory with itslong tradition of instantiation. Just as monophonic modal theory was intimately 
tied to a Corpus of chant, so Sixteenth-century treatises were tied to specific polyphonic reper- 
tories. More often than not, they were repertories that were defined primarily by the printed 
Sources in which they appeared. Indeed, the modal theory of Aaron, Glarean, and zarlino is 
unimaginable without the access to music afforded by printed sources. The different circles in 
which these theorists moved, as well as rapid changes in the burgeoning music print culture 
and the growth of a musically literate public in the first half of the sixteenth century meant 
that the specific nature of the relationships between theoretical writing, ways of reading, and 
printed sources takes a different shape in each of their treatises. (For a detailed examination of 
the relationship of music theory and print culture in the Renaissance，see Judd，Aeading 
Aenaissance Music Theory pp. 3-33.) 

At his death, the inventory of Zarlinos house recorded his ownership of some 1,141 books. 
This is an extraordinary number of books for someone of his status to have owned, but the 
quantity is not altogether surprising given the obvious breadth of reading reflected in his cita- 
tions of both classical and post-classical authors. There is tantalizing evidence, albeit of a cir- 
cumstantial nature, that Zarlinos involvement in book culture extended not just to traditional 
pursuits of collection, consumption (reading), and production (writingj, but to aspects of phys- 
ical production and design, as well as the authors financial stake in his publications that went 
hand in hand with book production in the sixteenth _ century. With remarkable canniness, 
Zarlino masterfully and meticulously manipulated his public image through the medium of 
print over a forty-year period beginning with his first book of motets in 1549. 

Part IV of the /sthtutomji the section on the modes, offers a vivid demonstration of the inter- 
twining of print culture and music theorizing. Zarlinos citations are normally presented in an 
order that moves from“ancient”to“modern,”concluding with examples chosen from his 
own works. While the ancientVmodern distinction may seem mere formality for Zarlino, it was 
defined by two printed sources: Grimm and WyrsyngSs Liber Selectarum Cantonum of 1520， 
a _ beautifully printed large folio choirbook, supplies the examples of the“ancients”while 
Willaerts Musica Nova of 1559, an equally prestigious print, supplies the“moderns.”These 
two publications, along with his own motet prints, are responsible for the majority of Zarlinos 
nearly eighty citations in Part IV of the /sttutonj Whether or not his readers had access to the 
music cited, these examples supplied an authoritative instantiation of Zarlinos claims while 
implicitly connecting Zarlinos theory to the whole of the polyphonic repertory. Such a gesture 
was unfathomable without the availability of printed music. 


Anumber ofsingle-composereditions from the 154os reflected the impetus toward 
modal ordering. For example, Gabriele Martinengo?s 1544 Maad1igzali QIUUtro VOce 0 
MX5UU 下 geye stated on the title page that he had composed and arranged his madri- 
gals according totheir modal order.The specific attention drawn hereto “composing?” 
according to modal order highlights the important possibility notjust that individual 
compositions were "in the modes”but that“modal composition”made possible the 
StrUcturing of cycles of texts. 
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Zarlino?s eight-mode Song of Songs motets 


Zarlino embarked on just such a cycle in the 154os: an Unprecedented eight-mode 
motet setting ofthe Soxl9 ofso195.39 Zarlino>?s CNtticWML CECO7UML Sets the Biblical text， 
not the more usual centonate liturgical texts derived from it, and deliberately drew a 
Parallel between the eight chapters that comprised the book of soxp9 ofsoxpqgs and the 
eight modes. Thus, Chapter 1 is set as four motets with the same cle 全 ng, signature， 
and final, representing Mode 1 on D; Chapter2 as Mode 2, Chapter 3 as Mode 3. Such 
a textually ordered cycle suggests that affective associations of the modes could have 
played at besta minimal role in the pre-compositional decision to set the So19 ofSo195 
as an eight-mode cycle, despite the standard injunction to composers to Set texts with 
due consideration for modal ethos. Rather, modal order offered an abstract musical 
means of creating narrative continuity while at the same time implicitly providing a 
theological statement about the primacy of the eight modes of ecclesiastical chant in 
these freely composed motets. Yet, with one important exception, Zarlino appears to 
have ceased work on the projected cycleatthe conclusion ofChapter 3 (=Mode 3). For 
reasons to be discussed below, Zarlino removed and reordered motets from the cycle 
in 1549,Spreading them across three prints and obscuring the cyclicorigins ofindivid- 
Ual motets. 

ZEgoyeNi 1 poztoN Me the text ofthe beginning of Chapter g of the 9o79 oj So105， 
appears to mark theend ofZarlino"s work on this cycle. By any of the criteria outlined 
above，its associations with the fifth mode are easily recognized. Its tonal type 
(g2--C;,P) is thesameas thatused byRorein his 1542 madrigal publication (compare 
Table 12.2). The opening point ofimitation signals Mode 5 with the sog9gettoxs empha- 
sisonCandFasboundary points ofmelodic lines,and the modified “tonal”imitation 
(See Example 12.1). Similarly, the opening of the secWi4da a1s Unequivocally suggests 
Modein its melodicand cadential material, as illustrated in Example 12.2. The vocal 
ranges of superius,， tenor, and quintus are overtly those associated with authentic 
Mode 5，while those of the altus and bassus less obviously reftect the kind of 
plagal/authentic voice pairing Sometimes Seen in adjacent voices (See Example 12.3).49 

Zarlino?s contrapuntal style is remarkably free from cadential articulation, but one 
Senses a Sel 信 conscious restriction，even compositional reliance，in this particular 
motet on adhering to theoretical descriptions of the modes in an almost textbook 
manner. FE， without doubt, functions as the Primary choice for cadences，with C 
taking a secondary role in this motet. Yet, to examine the pitch content of the so99e 如 p 
of the opening tenor and Soprano is to encounter immediately the long-standing 


39 This previously unrecognized cycle and its origins are discussed in detail in Judd，'“A Newly 
Recovered Eight-Mode Motet Cycle.” 

40 For contrasting opinions on the validity of the authentic-plagal distinction, see Dahlhaus, Stzxdies， 
PP. 189-9o; Meier, 7Je Modes, pp. 47-88; Powers,“Tonal Types”and “Modal Representation,”PpPp. 


59-8o. 
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“problem>” of Mode 5g: the diabjepte here is not the third species of ffth proper to the 
titls modal pair. The cotxs MoUis system of the motet with its Bb signature has trans- 
formed the diabezte to that proper to Modes 7and 8. Such a transformation had long 
been accepted by theorists from the necessity to avoid the tritone inherent in the 
third species of diabjezte. Thus, Vanneuss generic representation of the form of tones 
for Mode 5 (Example 12.4) includes a Bb signature，even though the only B that 
appears in the example (in the termination formula) would not create any melodic 
di 但 culties were it sung as B-mi proper to the Species, rather than the B-fa dictated by 
the signature.41 Yet while such anomalies partook of a long theoretical tradition, the 
renewed scrutiny accorded modal theory from the humanist perspective led to a new 
model of modality: the dodecachordal system. 


Glarean?s twelve-mode theory 


Although the Swiss humanist Heinrich Glarean (1488-1563) hinted at his dissatisfac- 
tion with traditonal modal theory in his Kagoge (1516)，it was only with his 
Dodecacpoxdozt (1547) that he rejected the received eight-mode system in 人 favor of a 
theory of twelve modes. He was at pains to connect this theory with classical antece- 
dents while simultaneously authenticating it with the chants of the church.4 The 
Doadecacpordoz in aim, content, and presentation is quite unlike the treatises discussed 
thus far in this chapter. A luxurious folio volume of 47o pages, it includes numerous 
polyphonic examples in choirbook format.43 The treatise begins With a discussion of 
theelements ofmusic followed by an exposition ofmonophonic modal theory. After a 
basic introduction to mensural music, the polyphonic modal examples are Presented. 
There is no book on counterpoint, or a beoxica in the usual sense. 

The essence of Glarean?s theory was its derivation of the modes not from the usual 
addition of diabjezte and diatessa7ot，but from the division of the diabusoz (octave 
Species). In this，Glarean Saw himself following the in footsteps of Boethius and 
Gaffurio and a recovery of the modes of ancient Greek theory, although as Palisca has 
Shown，Glarean got his Greek modal theory terribly wrong.44 How closely he 
attempted to follow Gaffurio and Boethius in deriving his modal theories is evident 
位 om his heavily annotated copies of Boethius?s De zstitxktioxze MUSiCa and De 01itMe 让 
iu and Gaffurios De Ha7toNia and Practica MUWSiCe.4 So for example，one Sees in 


41 Similarly, Modes 1and 2 frequentlyadmitted Bb, by means of ar-szbpya-ia rationale in relation to the 
first Species of diajette (d-a/Tre-]1a). 42 Fuller,“Defending the Dodecacpozdo1t 

43 On Glarean?s examples,seeJudd,“Musical Commonplace Books”; Readit9 ReaiSS0Ce MUWSIC THeo7)， 
Chapters 5-6. 

44 Palisca“Mode Ethos,”pp. 129-30. For a later Synopsis of the dodecachordal modal system see 
Table 13.2, p. 416. 

45 Glareans annotations of various printed books are discussed in Judd,， Reaadil9g Re1aissaNCe MUWSTC 
7Heom, Chapters 5 and 6. 
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三 人 
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全 EEEEE 和 
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一 -一 一 3 
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Example 12.3 Eggoyezi,vocal ranges 


E EEEEEEEEEEEEEE 


Example 12.4 Vanneus?s generic representation of the form oftones for Mode 5 
II8BER 
Graint tom 


uintusto poficin cibic, fcmedi a tur, & ;cc 6 ni tr 
Ru 


Glarean?s annotations to Gaffurio>s De pa7MoNia his focus on the seven octave Species 
and the names he Supplied for the modal pairs derived from them. Glarean adds the 
letter names ofthe scala to Gaffurios diagram (Plate 12.3a),and his notes in the upper 
righthand corner ofthe diagram refer to other Greek sources. When the diagram reap- 
pears in the Dodecacpoxdojit is as two versions on fcing pages (Plate 12.3pb). The rela- 
tionship ofoctave Species and modes is also summarized in relation to the fnal (Plate 
12.3C). The two modes derived from the octave Species on B were Ultimately rejected 
because of its false fifth. Glarean?s system now neatly covered the possibilities ffamed 
by the diatonic system with twelve modes comprising six modal pairs that he claimed 
Tepresented the modes of classical antiquity. Like Aaron, he provided instantiations 
ffom the polyphonic repertory. Most of the work on the treatise had been completed 
by 1539, and many of the examples had been compiled as early as 19527, making fora 
decidedly antiquated repertory bythetime the treatise was actually published in 1547. 
Unlike Aaron,Glarean actuallyincluded the music to which he referred with commen- 
tary. Further，Glarean was at pains to authenticate the theory he propagated (and 
implicitly its classical origins) with the ecclesiastical authority ofchant. In its Specifics， 
this may be seen as the gesture of a northern Catholic humanist in the face of the 
Reformation. Unlike Aaron, Del Lago, and Zarlino, Glarean was neither Priest, DOT 
Singer, nor organist,nor in theemploy ofthe church. He was an itinerant Scholar and 
University professor. Yet whereas Aaron?s choice of repertory attests to Universalizing 
tendencies, Glarean elucidated his theory almost entirely with Latin-texted examples 
on Sacred Subjects. 
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The first known application of Glarean?s dodecachordal system appears in the 
Zarlino motetprintalready discussed: the WMzsicl QU1IUe Tc of 1549. In addition to 
Gardano?s grouping of motets in the print by tonal type, as illustrated in Table 12.1， 
thetenor (and occasionally quintus) partbook includes printed modal attributions (See 
Table 12.3).46 As can be seen from the classifications，Zarlino adopted Glarean2s 
nomenclature, including the new Aeolian and Ionian modes. Thus Koyexi, composed 
as a representation of Mode g in the putative eight-mode 9o19 of so19gs cycle, was now 
classified as Ionian. Zarlinoys encounter with, and apparent acceptance of Glarean2?s 
theory sometime after the publication of the Dodecacpordox in 1547 undermined the 
very premise of the largest-scale compositional endeavor he is known to have Under- 
taken. Zarlino appears to have used parts of the cycle shorn of their original Purposes 
in the service of his publication ambitions.47 Obviously in this instance, the dodeca- 
chordal ljabels represent the categorization of a pre-eXisting repertoryy at leastsome of 
which had been composed within a different theoretical 位 ameworK. 


Zarlino?s theoretical writings on mode 


Zarlino?s gradual assimilation of dodecachordal theory continued across his theoreti- 
cal publications forthenexttwenty-fiveyears in two editions of Ze stitzt 丰 ON CONCHE 
(1558 and 1573) and the intervening DizzostratioNi Ha7MONiCHe (1571). Magisterial in 
Scope, the Fitxktomi stands as one ofthe best-known treatises of the Sixteenth century. 
It draws togetherin asingle book areas ofmusic study that had always before merited 
notjust discrete sections,butseparateand distinctly defined volumes in the secxjatya 
and 思 actica traditions. (See also Chapter 2, pp. 51-52.) Both the format and intellec- 
tual 人 famework of the Kbtttopi place it firmly within the particularly rich humanistic 
environment of mid-century Venice. Martha Feldman has persuasively argued thatthe 
KUtttomt reflects the infuence of Pietro Bemboys theory of imitation, pointing to the 
obvious Ciceronian gesture of its title page.4 Zarlinoyxs decision to write in Italian 
rather than Latin also reflects a Specifically Bembist impulse from the 1530Ss that 
argued for Italian asalanguage in its own right. The publication ofthe KRtitzttiozz posi- 
tioned Zarlino as Willaert*s Successor by overt references to the composer and his 
teaching as well as by tying the work Specifically to the contents of Willaert>s WzSiC4 
NOV4 and Zarlino?s own motet Prints.49 


46 Plates ffom Zarlinos 1549 Print on which these attributions may be Seen are reproduced in Lewis， 
“Zarlino?s Theories”p.2453;SeealsoJudd,“ANewly Recovered Eight-Mode Motet Cycle”; and Readi19 
及 el01SSGNCE MMSIC THeo)， ppP. 210,215. 

47 Fora more detailed discussion of Zarlino?s reasons for stopping work on the So ofsoxgs cycle, see 
Judd, '"'A Newly Recovered Eight-Mode Motet Cycle.”On Zarlinoxs publication ambitions, see Judd， 
Readilg ReaiSS01NCe MUWSIC THeo1, Chapters 7-8. 48 Feldman, Cib Cxltztye, p. 172. 

49 Judd, Readilg ReNaiSsULCe MUS1C THeo17, PP. 234 任 
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Plate 12.3a ”Octave Species of Gaffurio, De pa71oNtt4 With Glarean?s annotation 
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Plate 12.3C The twelve modes ffom Glarean, Dodecacpoxdoz, p. 140 
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Table 12.3 Modal a 弛 1Utio1s 2 Ciose1 加 0 ZU110t0， 
Musica Quinque Vocum (Textice: Ca1da110, 7549) 


Number Title Mode 
TEN Stcte SJN1tS Dorian 

2 O peatoo1t 力 01t 丰 Ce11 Dorian 

3 el0 botest VE1T1B Hypoionian 

44 ye 7e91z0 CeLO7UI1L HHypoionian 

了 OScWjetz7 Me Dorian 

6 和 Ng70 SU Dorian 

7 cce 妈 加 LiCjpyta es Dorian 

8 Go yeNt 7 No7tO1t MU Ionian 

9 Cozjitebgor 帮 (ayoce ba1 力 Ionian 
10 BeatSS170NS MI0TCNS Ionian 
11 O SCC1UNL CO1VZVI2I1L Ionian 
12 1 0O110 SUSCEb171NS Aeolian 
13 Ciodia 9UENLIENNt Hypophrygian 
14 Fe7cxlLJectt Si Phrygian 
15 TUectxlo Neo0 Phrygian 
10 9o 70S0 S01ON Hypodorian 
17 4bt0pbo cy 太 a1e Mo0d05 Hypodorian 
18 Cabite710015 Hypodorian 
19 Pater7oster (47) [Hypodorian] 


In the fourth part, on mode, Zarlino draws on three Strands of argument: (1) the 
discourse of traditional modal theory as mediated by Glarean?s dodecachordal theory 
in a presentation of the Species and appropriate cadences; (2) the Specifically Venetian 
Strand of modal theory exemplifed by Aaron?s 7Tyattazto, with its instantiations from 
contemporary printed polyphonic repertories; and (3) the MUstlca actica tradition 
that forms the basis of the counterpoint section of the 7Sttzxtto1i. Although Zarlino is 
openly contemptuous ofthe works ofhis Italian predecessors, including Vanneus and 
Aaron, dismissing them as the “sophists of their time>” the infuence of both may be 
Seen in the modal section of the FSs4txttio11. On the other hand, the system expounded 
here is that of twelve modes, and Glarean?s presence is strongly felt in these chapters 
although never explicitly acknowledged.?" Along with his citations of repertory， 


50 The most detailed examination of Zarlino”s borrowing from Glarean is found in Meier“Heinrich 
Loriti Glareanus.”Zarlino borrows most heavily and directly from Glarean in his description of the 
“new”modes, Modes 5 and 6,and 9 and 1o. 
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Zarlino”s most original contribution to the continuing modal discourse is the inclu- 
Sion ofnewly composed duos representing each mode. Their appearance coOTTesponds 
to the numerous didactic examples of the counterpoint book of the treatise and they 
also serve as jllustrations of the contrapuntal devices discussed earlier in the book. 
Thus they move the discussion from a classificatory status like Aaron?s toward didac- 
tic compositional prescriptions. The substance of Glareans modal theory is placed in 
a new context that renders the twelve modes recognizable in name only. While 
Zarlino adopted Glarean?s“classical”modal nomenclature in his 1549 motet Print - 
including the “new”Aeolian and Ionian designations - he abandons these names in 
the course of Part IV of the KUtxtozz in favor of simple numerals when he actually 
comes to discuss individual modes. Palisca has suggested that this points to Zarlino?s 
recognition of the incompatibility of Glarean”s nomenclature With his newly 
acquired understanding of Ptolemy.51 Certainly, Zarlino is at pains to illustrate his 
recognition of the disjunction between the ancient Greek modes and those he is 
describing. 

Each of the chapters on individual modes in the Kitxttiompi follows a standard format 
thatbeginsby outlining the species ofthe mode,as can be seen 位 om the opening ofthe 
discussion of the eleventh mode: 


The eleventh mode comes into being from the third species of diapason, C to c, medi- 
ated harmonically by the note G. Practitioners Say that this mode is composed of the 
fourth species ofdiapente, C to G, placed below and the third Species ofdiatessaron, G 
to c, placed above. 


Thus the more "learned”octave Species identification is coupled immediately with 
the diabjepte plus diatessajop formula，which is overtly linKked to practical theory. 
Mention and explanation of traditional associations of modal ethos follow. Because 
this is one of Zarlinos“new>”modes, he is careful to explain the relationship of this 
mode to its counterpart in the traditional eight-mode system: 


The eleventh mode is by its nature very suitable for dances and balli, and therefore we 
find that most bai heard in Italy are played in this mode. Hence it has happened that 
Some have called it a lascivious mode. 

There are many chants in the eleventh mode in the Sacred choirbooks, such as the 
Mass called De 479e 几 and the antiphons 4pzza 7edejtbto71s Mater and Re91zU CO21L Ceta7e 
五 xleliiap.This modeis so much in useand so loved bythe moderns that,induced by its 
Sweetness and beauty, they have changed many compositions written in the ffth mode 
into the eleventh mode by putting the note bb in place ofthe note bl. 


Like the other discussions ofthe“new”modes, Zarlino hereappears to feel obliged 
to cite chantexamples. While heallowsin his textthatthefifth modeis transposed into 


51 Palisca, Introduction to Cohen, trans., ON 妇 e Modes, pp.X-Xii 
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Example 12.5 Kyrie I, Missa de Angelis (Lieyr Was 37) 


覃 全 一 析 


二 人 二 二 一 2 


Ky-Ii - 站 人 旬 ，- - - - le-i - son. 


the eleventh by the addition of Bb, all three chants would have traditionally and 
Unproblematically been assigned to Mode 5.All,like theKyrie thatopens the Missa De 
41U9eli (see Example 12.5), clearly mark the ambitus F tof divided at C with signed 
Bbs. Although Zarlino often used Glarean?s chant examples, he has chosen his own 
here. By contrast, Glarean Was at pains to include two chants that used C as finals and 
whose modal classification might therefore have been more problematic in the eight- 
mode system. 

Each of the chapters lists the appropriate initials and cadences for the mode, always 
with an emphasis on the fnal, third,and ffth ofthe mode:? 


Theregular initial tones oftheeleventh modeare placed on C,E,G,and c,and so are its 
cadences. Its irregular initial tones and cadences are placed on the other notes. 


To this point, the areas covered - Species, ethos, beginnings and endings - are rec- 
ognizable as the topics a theorist such as Tinctoris addressed in his book on the modes 
more than half a century before. Yet aspects of the Substance of the discussion have 
changed dramatically Zarlino is, ofcourse, outlining not an eight-mode but a twelve- 
mode system. His lists of possible beginnings and cadences is aimed not at chant but 
explicitly at polyphony. Endings are determined not in relation to psalm-tones but in 
a Systematic fashion across the modes. This regularization extends further the consis- 
tent 们 amework of the Species that was the hallmark of Glarean?s twelve-mode theory. 
Yet even when Zarlino baldly, and without acknowledgment, relies on direct transla- 
tion of Glarean's text,，Glarean?s words cannot hold the same meaning in the very 
different context in Which they now serve. Breaking clearly from the earlier eight- 
mode ecclesiastical tradition, but writing in a very difterent intellectual and musical 
framework than that ofthe Doaecacpordoz, Zarlino moves from thesetraditional topics 
toward his instantiations ofthe modes through citations of polyphonic compositions 
in a manner reminiscent of Pietro Aaron2s Tyattat 如 : 


Mnusicians have written many compositions in this mode,among them SixpatMi4te7 dO/- 
010S4 by Josquin for five voices, O SQLta1is postia; 4OUa 7edeNtbto71s Matej and Piet CN 


52 This aspect of Zarlino?s theory was often cited by writers in the early part of the twentieth century 
insupportofan interpretation ofZarlino asatheoriston the cusp oftonalunderstanding,e.g.,Riemann 
and Shirlaw. See Chapter 14, pp. 461-62. 
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V4A9o be1sier byAdriano, and Desceai zt /j7oxtt1t MeUML by Jacquet; all composed for six 
Voices, as well as the motet 4xdi jia etyide for five voices by Gombert, and the motet 
EgoyeNi 太 Ao7tt Me also for five voices, which I myself composed many years ago. 
There are innumerable other compositions in this mode, and it would takealong time 
to list them. 


All ofthe polyphonic examples cited in the chapter share the tonal type of Zarlino>s 
ZEgo ye1i discussed above: g2-p-CF. Yet in the didactic duo provided for this chapter 
(See Example 12.6) Zarlino demonstrates the mode with C as final, illustrating the 
cadence tonesheenumerates (C,E,and G).Asin all ofhis duos in these chapters on the 
modes, the first cadence is to the fnal (m. 9), followed by an elided cadence (m. 13).A 
Single cadence to the third is included (m. 19); cadences to the fifth (mm. 21, 33) and 
final (mm. 25 [evaded], 3o) follow, with a cadence to the final marking the end of the 
Schematic example. Zarlino does not discuss melodic procedures and offers no real 
equivalent for the concept Glarean termed 思 pyas15. Nevertheless, the diapason of the 
modeand its articulation as acombination ofdiabeNte and diatessayoN is always obvious 
from the opening point of imitation,appearing to demonstrate Something akin to the 
phenomenon Aaron described as 丸 70ce550. 

The chapter concludes with an explanation of the“irregularities”associated with 
the mode: 


The eleventh mode is transposed away from its natural notes, UP by a diatessaron OF 
down by a diapente, with the help ofthe note bb, proceeding through the notes of the 
tetrachord Synemmenon.53 


Thus Zarlino here offers two distinct ways of understanding modality. His cita- 
tions represent descrzbtpme accommodation of existing repertories to his twelve-mode 
categories. These works 名 lfill to a greater Or lesser degree those features of mode 
enumerated in the chapter and the process is not So different from Pietro Aaron?s， 
although the criteria appear to be different. In Zarlino”s own eight-mode motets, for 
example, it is clear that tonal types are being used compositionajlly to represent 
modesi cadences follow the scheme outlined in the Fitxktomt in only the most general 
Sense. By contrast, Zarlinors duos illustrating each of the modes function as a twelve- 
mode cycle of sorts, offering a 思 7esc7tzbtve guide for hovw one ought to compose. In 
these didactic examples, So99e 友 , cadences, and intervals of imitation are all a refec- 
tion of the contrapuntal theory of Part III of the 7Sttzxttozt and the modal theory of 
了 Part IV. 

The publication ofthe Dipostyratiozi aiONiCcpe in 1571 marked Zarlinoxs move into 
a different literary genre, the dialogue, and a different intellectual domain, that of 


53 Translations of the preceeding excerpts are taken 他 om Cohen, O7 态 e Modes, pp. 85-86 with slight 
modifications. 
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Example 12.6 ”Zarlino, Duo illustrating Mode 11 


E 
下 下 可 已 
Re 如 可 | 
| 一人 |P 已 
Q 的 全 | 
三 各 宇 : 
7 六 
权 
西 个 但 | 
志 全 各 2 一 eee 马 党 Se 
8 | 人 下 心 本 白人 各 外 | 门 捕 外， 全 
个 但 全 全 人 介 | 全 从 
访 
13 5 
志 三 马 
二 也 | 如 ee 是 2 纪 Ge 马 全 
| 
人 | 全 全 | 三” 一 个 、 
9: 1 名 如 加 
可 
G@ 
19 打 屋 AS 
-ae 一 一 亿 ES 本 司 要 外公 | 盏 名 挛 -一 全 本 人 
咏 S 咏 | | | 
已 操 ， -5 名 2 名 elP 中 Do、 
蕊 > 名 万 一 
他 本 
25 S 一 
， 本 
1 而 他 右 
二 本 全 一 人 马上 ce 过 作 人 攻 允 一 马 
| 二 人 本 
攻 > G | 所 利信 ee | 台 诡 吊 沪 他 伞 全 多 
3 站 
(C-evaded) (CC) 
世 本 
ES 所 忆 = ES 
志 SC -5E 口 -ee < 全 司马 马 
s 乡 
所 各 下 ee 过 人 -wp- 名人 ep 人 扣 2 全 乓 中 
FF 二 二 面 外 
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“demonstration.”54The dialogueis setin April 1962 as a converSsation among Zarlino， 
Willaert, Claudio Merulo, Francesco dalla Viola, and a nobleman from Pavia named 
“Desiderio”who initiates the discussion by his questions. Even though it was pub- 
lished in 1571,the fictional setting ofthe dialogue could benolaterthan 1562,the year 
of Willaert"s death. Most pertinent in the present context, although not the central 
focus of the treatise, is Zarlino?s renumbering of the modes. Crocker has illustrated 
that Zarlinoys renumbering served the function of correlating the order of hexachor- 
dal syllables with the modal finals and establishing the superiority of parmonic divi- 
Sion over arithmetic.55 The modes are now ordered from C to a, with no gap in finals 
(for the discarded diapason on B). The former “Ionian”mode becomes Mode 1l, the 
“Hypoionian:”Mode 2, and so on (See Plate 12.4). In both rationale and ordering， 
Zarlino”s dodecachordal system was thus further distanced from its origins in 
Glarean?s treatise. Zarlino was also motivated byan attempttoalign the Greek modes 
with an order offinals that reflected whathe understood ofancient descriptions.Thus 
new Mode 1 (with C final is equated with Dorian, Mode 3 (D fnal) with Phrygian,and 
So forth. In addition, the context of the DzWostatiomi places modal theory firmjly in the 
World of sbecwiatoa and away from the 加 actica environment it occupies in the 
ttttolieven 过 Willaerts blessing on Zarlino?s new modal order proceeds from that 
of the practical musician. 

The renumbering of the modes is responsible for the primary revisions in content 
that occur in Part IV of the 1573 edition of Ze 1Stitxttiozi pa7MONICHL2. Thus Kgo ye71 - 
which Zarlino had composed as a representation of Mode g,labeled as“Ionian> in his 
1549 motet print, and used as an example of Mode ll in the 1558 edition of Ze 
TttttoNt Ha17MIONiCpe - now instantiated Mode 1 (presumably “Dorian”although 
Zarlino retains his use of number rather than name in identifying modes). In the 
revised treatise, Zarlino also acknowledged more obviously the distinction between 
his composed duo, with its fnal on C,and theexamples he cited with their gz 下 -F tonal 
types,addingattheend ofthe chapteran explanation thatall ofhis examples illustrate 
the transposition ofthe mode to 下 . 

Zarlino?s citations are taken almost entirely from a few printed collections whose 
contents appear almost without exception to represent an eight-mode conceptiony in 
So far as the works within them were written “in the modes.”56 Indeed, there are few 
这 any, pieces that might be construed as representing this mode in its untransposed 
form withaCfinalamongstthemadrigalsand motets hesurveyed.This may be respon- 
siblefor Zarlinoxs mention ofthe palias a genre that frequently used this mode,along 
with his assertion about the frequency with which the mode is used by modern com- 
Posers. 


93? 


54 On the methodology ofthe treatise, see 人 elleher“Zarlinoxs “Dimostrationi Harmoniche. 
55 Crocker“Perche Zarlino?” 56 Judd, Readil9 RetaissatCe WMSIC THeo1,，pP. 240-42. 
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Plate 12.4 Octave Species and order of the modes from Zarlino, Dostya 友 07 


AQ1M1ONICpe, p. 306 
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The myriad possibilities of modal categorization for the motet KEgo ye1i - mode 1, 5， 
11, Ionian, Or even potentially Dorian - depending on whether an eight- or twelve- 
mode system was considered,whatnumbering scheme was invoked,and whatnaming 
conventions were applied - is a fair representation of the multi-faceted Situation that 
held sway from the 157os well into the seventeenth century. While Glarean?s dodeca- 
chordal theoryand Zarlino?s adaptation ofit gained advocates,itby no means replaced 
traditional eight-mode theory. Treatises Such as Dressler?s Pactica MOdo7NL XUicaO 
(1561)and Aiguino?sZazMzatde 妈 启 ToNidicaNpt 如 ji0(1562) continued to advo- 
cate the eight-mode System even though both were clearly aware of the twelve-mode 
alternative. Indeed, Aiguino explicitly refuted not only twelve-, but also fourteen- 
Imode systems in his revision of the treatise in 1581. ZU Mta 好 like Vanneus?s 
Reca1etjMl Stands firmly in the ecclesiastical chant tradition. Dressler?s lecture notes， 
with their explicit information on the modal disposition of cadences and imitative 
Subjects, provided a central text for later scholars intent on describing the musical 
nature of modality in relation to polyphony. Cerreto, too, retained the eight-mode 
System in his Dela ja 丰 cau MUSiCU Vocale (16o1) and Dialoy1i pa7MtoNiCi (1626), offering 
apointed refutation of the twelve-mode system and supplying polyphonic settings of 
antiphons for each mode. Similar approaches may be found throughout the Seven- 
teenth century. Testimony to the staying power of the eight-mode tradition, theoret- 
ical arguments to its insu 伍 ciency notwithstanding, are the many eight-mode cyclic 
compositions, most notably those by Palestrina and Lasso from the second halfofthe 
century- 

The most direct transmission of Glarean?s teaching in the German ZatezscHpzje tra- 
dition is found in Hoffmann2s Doctrzta de to (1582). As mediated by Zarlinos 1558 
publication, dodecachordal theory was transmitted in a number of Italian theoretical 
SouUrces,amongthemArtusi(1586),Tigrini(1588),and Cerone (1613).37 Musical cycles 
in thetwelve modes are most often instrumental cycles of ricercars or toccatas by com- 
posers such as Merulo, Gabrieli, Luzzaschi, and Frescobaldi. In many cases, the com- 
posers (e.g. Merulo and Gabrieli) had Venetian connections with Zarlino or had 
studied with someone linked to Zarlino - Luzzaschi was a pupil of Francesco dalla 
Viola, one of the participants in the dialogue of the Dzostratiolt. Theoretical Works 
directed at keyboard players,such as Banchieri?s treatises, often include the eight- and 
twelve-mode Systems Side by side, using the eight modes specifically in reference to 
chantand relating them to the psalm tones (the so-called “church keys>) and using the 
traditional numbering of the twelve modes, with a nodding reference to Zarlino?s 


57 See Wiering,“Language of the Modes,”pp. 221-43 for a detailed discussion of the reception of 
Zarlino?s theories. 
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renumbering.58 In France, Zarlino?s nevw Scheme was adopted in a number of Claude 
Le Jeune?s cycles, while in England the infuence of continental modal theory during 
the Sixteenth century appears to have been minimal at best.39 


Postscript: modal theory and the analysis of sixteenth-century 
polyphony 


Much ofthe controversy that has SuUrrounded interpretations of modal theory of the 
Renaissance in recent years has been generated by the potential mode holds for the 
analysis of Renaissance polyphony. Atthe beginning ofthis chapter, I suggested that 
mode had been a problematic concept for the sixteenth as well as the twentieth 
century, but the nature and cause of di 伍 culty in the discourse of the two centuries 
Stems 位 om different Sources. The 196os and 7os Saw a_ growing movement which 
decried as anachronistic the tonal analyses that underpinned the work of scholars 
Such as Besseler and Lowinsky. In response, musicologists increasingly looked to six- 
teenth-century theorists for an explanation of how “pre-tonal” polyphony 
worked. Thus when Lewis Lockwood began an examination of Josquin>s Missa 
五 ecies dx Fe7ya1ie,he observed that a systematic interpretation of the work would 
consider “the basic tone-System of the period, as we find it expounded by the best- 
informed and most authoritative theorists of Josquin?s time, especially Tinctoris.”6: 
Self-evident though such a statement may appear to be, understanding the“modal- 
ity”of works by the Josquin generation has proved di 伍 cult. In fact, most historians 
have looked not to Tinctoris, but to the far more Specific pronouncements of Pietro 
Aaron. The association remains problematic nevertheless. Aaron?s connection of 
mode and polyphony has been the subject of a wide variety of historical and theo- 
retical interpretations. Perkins based a study of the masses of Josquin on Principles 
derived from Aaron?s 7Tyattzto, while Bergquist argued that Aaron?s classifications 
were essentially irrelevant for polyphony, despite the claims of the treatise.6 Powers 
Showed that Aaron?s concern extended only to the tenor parts of the compositions 
he adduced in support of his theory and thus raised a fundamental question about 
the relationship of mode and polyphony. Krantz?s dissertation Started 他 om the 
Premise that Josquin?s motets were modal; however, he based his discussion not on 
the writings of a single theorist, but on Meiers codification of modal theory.64 My 
Own hypothetical classification of Josquin?s motets based on Aaron?s criteria Sug- 


58 On keyboard cycles, see Meier 4Ue 701a1teli Robert Judd“Notational Formats at the Keyboard.>” 
Also see Chapter 13, pp. 414-15. 59 Owens,“Concepts of Pitch ”pp. 184-91 

60 Most recently, see Bent, “Grammar.” 61 Lockwood, MUWSic 到 Rea1SS0Ce FE77U1U  P. 241. 

62 Perkins,“Modeand Structure”; Bergquist, “Mode and Polyphony.? 

63 Powers,“Is mode real2?” 64 Krantz,“Rhetorical and Structural Functions of Mode.” 
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gested how uneasily the repertory Sat With the theory. An invocation of the reper- 
cussion，other voices,， and appropriate cadence tones - concepts Aaron does not 
discuss in the chapters in which he categorizes polyphony - does not ease the fit, nor 
does recourse to later twelve-mode theory5 In response to this dif 儿 culty, I sug- 
gested that elements of hexachordal position and pitch of the final, melodic charac- 
teristics, contrapuntal procedures, and the registral conventions of a voice ensempble 
might usefully be employed as a composite in a theory of three basic tonal Systemas 
described as“ut, re, mi” tonalities.66 These elements were essentially distinct in the 
minds of ffteenth- and sixteenth-century theorists, but intimately related in poly- 
phonic composition. Although the elements united in this theory would all pe famil- 
jar to earlier writers, the way in which they are associated is a modern analytical 
COnStruction. 

The situation with polyphony from mid-century has been equally problematic， 
despite the demonstrable concern ofcomposers and editors with the conceptof mode. 
Jessie Ann Owens has shown the pervasive Superimposition in twentieth-century 
writing ofa“neo-modal” system derived ffom a modern understanding of scale types 
broadly conflated with medieval and Renaissance modal theory.6z The result is a series 
oftransposable scales which function in some sense as keys: hence the neologisms“G- 
Dorian”“Bb-Ionian:”and so forth. Yet Scale type, in the modern sense of ordered 
Pattern of pitch-classes (in contrast to a Boethian or Guidonian understanding of 
SCala), is at best a resultant from earlier models of generating modes, certainly not a 
defining feature. 

The most thorough-going and persuasive attempt to demonstrate the relevance of 
modal theory for Renaissance polyphony was undoubtedly Bernhard Meier”s THe 
Modes of Ciassical Tocal Pojjpo0. A _ penetrating study of the evolution of Meier?s 
work is available in Wiering.48 The heart of Meier”s work rested in an attempt to 
Study the theoretical Sources for polyphonic modality and apply them to a discus- 
Sion of the music. One cannot but be impressed by his vast knowledge of poth rep- 
ertory and theoretical Sources. Enlightening and infuential though Meiers worK 
Was, it has nevertheless been subjected to fierce criticism. On the one hand，7Ne 
Modes represented the culmination of an on-going polemic with Carl Dahlhaus that 
centered on the recognition of authentic and plagal modes in polyphony. While 
Dahlhaus argued for the convergence of complementary modal pairs as 
CesaNttl001;69 Meier attempted to demonstrate the distinction of authentic and 


65 Judd,“Modal Types”pp. 431-37. 

66 The notion of three tonal Systems receives Some belated Support 人 fom Glarean?s observation that 
“The same men teach in this way concerning theending ofsongs in all modes: every song ends either on 
7e or on Mi or on 比 ”For further instances of Glarean?s teaching on“ut, re, mi see Judd,“Modal 
Types:”p. 437. 67 Owens,“Concepts of Pitch”p. 186. 

68 Wiering, THe Za1U9UU9e ofthe Modes, pp. 31-46. 69 Dahlhaus, Stxdies, pp. 195-96. 
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plagal modes in polyphony. Both bolstered their arguments with examples from 
Palestrina?s offertory cycle.7o On the other hand, Meier often used sources in what 
appears to be an Uncritical manner, ever ready to attach expressive interpretation to 
his understanding ofmodal theory. Whileanumber of articles followed Meiers lead， 
a Series of increasingly skeptical articles by Powers attempted to demonstrate the 
artificiality of the modal-tonal dichotomy enshrined in this debate， Despite 
Powers”s remonstrances, new Studies continue to explore aspects of modal theory in 
discussing repertories for which no better analytical models appear to exist.71 So， 
too“neo-modal”terminology remains a familiar part of undergraduate textbooks， 
while analyses inspired by Meier?s approach continue to proliferate. That such diver- 
Sity of understanding should hold sway is hardly surprising in light of the extraor- 
dinary wealth of opinion shaping the concept of mode for a cross-Ssection of 
Sixteenth-century society that included Priests，schoolboys，singers，composers， 
theorists, music publishers, humanists, musical amateurs, and patrons. 


70 Powers demonstrated that both extremes suffered from shortcomings, refuting Dahlhaus”s claim 
thata distinction could notbemadebetween the Mode3 and Mode4offertories while showing thatthe 
criteria by which Palestrina made the distinction were not primarily those to which Meier referred 
(Powers,“Modal Representation2). 

71 See,forexample,the essays by Wiering,Judd,Owens, Powers,and Dodds in ToNal Strxct7es 2 Ea7 思 
ZLC. 
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Tonal organization in Seventeenth-century music theory 


GREGORY BARNETT 


Otherwise known as the Age of Reason for the scientific undertakings and discoveries 
it witnessed, the seventeenth century is frequently seen as a period of uncertainty and 
confusion in the context of musical thought. From ouUI own present perspective， 
musical thought ofthis period is overshadowed both by what precedes itand by what 
follows: the opposing poles of Renaissance modal theory and eighteenth-century har- 
monic tonality each seem more intelligible than that which we perceive as the transi- 
tion between the two. Indeed, much of what we find in seventeenth-century theory 
appears to present a puzzling mix: ideas that accord strikingly well with the precepts 
of major-minortonalityappearto mingle freely with the teachings and terminology of 
modal theory. Added to this seeming paradox is the darkened mood of the theorists 
themselves, many of whom lament the confusion oftheir age.: 

And yet, Seventeenth-century music treatises paint a clear, ifrichly detailed, picture 
of musical thought 这 we keep in mind that they address widely different Purposes: to 
Serve the church singer in a long-standing and relatively stable practice of liturgical 
chant; to train keyboardists and other chord-playing instrumentalists in the art of 
extemporizing harmonies over a bass; to educate the well-rounded mnusician in the 
established traditions ofcounterpointand modal theoryi to instruct the rational mind 
in the scientific bases oftuning systems; and fnally, to enlighten the curious on more 
Speculative and imaginative musical topics, such as Pythagoras;s 人 abled discovery of 
harmony in the sound of hammers at the forge, the Boethian harmonic strata, and the 
legendary origins ofmusic itself. In short, seventeenth-century theory comprises a rich 
mixture ofmyth, scientific research,rules for composition,and basic musical training. 


1 Excerpts 们 om a witty but downcast poem by Antonio Maria Abbatini (c. 16o9-c. 1679), from his 
letter to Sig. Bastiano Baldini, c. 1667, Biblioteca Vaticana (MS Chigi L.VI.191), 刘 ustrate how this 
impression may have originated even before the century was ended: 


Wherever is that age, So beautiful, 
when lectures in [the art of] music 
were in use (and this is not a tale)? 


Thus the science ofcomposing well 
was truly lit from every side; [compare] 
our own confusion and unhappy statel 


Abbatinirs poem is quoted in foll in English translation by David Bryant in Bianconi, Mzsic zz 友 e 
SeyeNtee1 太 CeNt1]， PP. 286-92. 
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The concern of this chapter lies in seventeenth-century theories of tonal organiZza- 
tion that emanate from these various constituents. (Topics of more speculative Or Sci- 
entifcthoughtrelated to musicin the seventeenth centuryarefound in Chapters 8 and 
9.) For much ofthe century,thelanguage oftonal organization is that ofthe modes, as 
will be seen; but later in the century, conceptions and terms that we now recognize 
from tonal theory replace the older terminology. How we interpret this change is 
crucial to our understanding of seventeenth-century musical thought,and fundamen- 
tal to oOUI interpretation is OUr awareness of the interdependence of the theorist?s 
objectives and the theory itself. Looking over the entire century, we can See that theo- 
Trists began Speaking in terms of major-minor tonality when their purpose changed 
from handing down and refining an inherited theoretical tradition to creating a prac- 
tical construct that most simply and accurately fit the music around them. The two 
aims engendered substantially different writings on tonal organization. Taken as an 
undifferentiated body oftheory, these writings mightsuggesta Simple evolution from 
modes to keys in seventeenth-century music, but no Such evolution occurred. Instead， 
at different times within the century and to differing degrees, one set of theoretical 
coOncerns and perspectives replaced another,such thatthe picture oftonal organization 
described and the very language used to describe it changed almost completely from 
the early 16oos to the early 17oosS. 


Solmization 


The conception oftonal space during the seventeenth century is founded on an inher- 
ited gamnut that comprises httexraxe, background letters, and yoces, hexachordally orga- 
nized syllables. Solmization according to the System of hexachords remained little 
changed throughoutthe century: theorists continued to demonstrate both the graphic 
model of pitch relationships in the Guidonian hand (see Plate 11.1, p. 345) and the 
System ofthree overlapping hexachords (the collection ofsix solmization syllables - z 弛 , 
7e,7X 加 加,S00 妈 -thatbegin on either c,f or g),with which one may solmizate the com- 
plete gamut (T to e) (see Table 13.1). Hexachords beginning on c, solmizating 位 om c 
to a, Were referred to as natural; 人 hexachords, solmizating from fto d and including 
bb, were called soft” forthe soft b (b-MoUe); and g-hexachords,solmizating gtoeand 
including bl, were called “hardq>” for the hard or square b (0-9Uad10). 

In solmizating a melody a Singer would need to“mutate” 位 om one hexachord to 
another whenever the music exceeded the range of a single hexachord. The rule for 
mutation Simply substitutes the syllable of one hexachord for that of another at Spe- 
cific points in the music, depending on whether the melodic motion is ascending or 


2 Another illustration ofan earlier Guidonian hand is seen in Plate 12.1, p. 369. 
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Table 13.1 7TZegajatt 0NQ HeXUaCHo1aQldedactio1s adabted om Zacca1ia 7T2vo, Imusico 
teStore (IT70O) 


ez 


Hard 


Natural 


So 化 


Hard 


Natural 


So 人 


Hard 


LA 


SOL 


有 了 了 


UT 


UT 


SOL 


RE 


UT 


UT 


工 (G) 
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Example 13.1 


GREGORY BARNETT 


NB: black noteheads signal hexachordal mutation 


CGIJI1LS CUT7US 


natural hexachord 


Solmization in cwittols QUS and CQNts 10 


natural hexachord 


hard hexachord hard hexachord hard hexachord 
人 攻 了 
忆 本 人 
3 了 
| 好 7 at 所 
一 浊 
上 这 了 
一 令 
ut re mi fa sore mi fa sol lare mi fa solire mi 人 fa sol lare mi 和 包 sol la 
natural hexachord natural hexachord 
hard hexachord hard hexachord hard hexachord 
ee 
了 
3 丁 避 本 
生 一 和 
便 全 本 
本 人 全 
上 画 本 呈 
一 
la sol 纪 mi rella sol 所 mila sol 所 mi re/la sol fa mila sol fa mi re ut 
CQ1I12S 11O111S 
natural hexachord natural hexachord natural hexachord 
soft hexachord soft hexachord soft hexachord 
了 
扩 2 
SG 
3 重 
【9] 
异 : 二 
颁 2 22 
So 全 
re mi fa sol lare mitfa sore mi fa sol lare mi fa solre mi 所 sol lamre mi 
natural hexachord natural hexachord natural hexachord 
Soft hexachord Soft hexachord Soft hexachord 
了 
区 2 
人 人 全 
后 = 
当 W 
羽 于 < 一 
和 
mirella sol 包 mila sol fa mi rella sol 人 包 mila sol 全 mi rella sol 所 mi re 


descending and depending on whether the solmizated music uses bH or bp. This latter 
criterion Teveals that the three hexachords were used to Solmizate only two Scale 
Systems,onethatuses bj (CUNthS QUS) and onethatuses bp (CONtUSMOU5S). In caNtLS NS 
(See Example 13.1)3 the singerwould mutate between thenatural and hard hexachords 
as follows: ascending in caNts djWs, ja is changed to ye at each A,and soUis changed to 
yeateach Di descending in cottols dj2lsy Mi is changed to Ja ateach E,andyeis changed 
to la at each A. In cajtos MOUis, by contrast, the singer would mnutate between the 
natural and soft hexachords: ascending in caNtzs Mollis,lais changedtoyeateach Dand 


3 I have drawn upon illustrations and descriptions from the following sources for Example 13.1: 
Banchieri, Caztela Msicale, pp. 12-16; Diruta, 7Tyaxtstvato, pp. 2-33; and Penna, Primpi &LOo7i, PP. 21-26. 
For more on Guido?s hexachordal system, see Chapter 11, pp. 341-46. Also see Plate 1.1, p. 32. 
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5S0ltoyeateach Gi descending in cottos MoUis,Mi is changed to gateach Aandyeto 克 
at each D. 

The Guidonian system of solmizating lasted throughout the Seventeenth century 
and into the next, but Seventeenth-century theorists attempted to improve Upon 让 
nonetheless. Earlyin the century Adriano Banchieri(1614) soughtto expand thehexa- 
chord to a heptachord, thereby covering a 名 ]l octave.4 The added seventh syllable of 
Banchieris solmization was oftwo kinds and accounted for both bg and bb: pa (deriv- 
ingfrom B- 和 名) would beused for bb; 1(from B-MiD,forbH (see Example 13.2).Theaddi- 
tion of a seventh syllable, ostensibly a complication, actually simplifies the Guidonian 
System by doing away with the need for hexachordal mutations, thus associating eacph 
Syllable with only a single pitch-class.; 

Another seven-Syllable solmization System - known as bocedization for its non- 
Guidonian yoces: go, ce, Qi ga, /0,7M0MNi - bears mentioning because it 包 rther attests 
the desire of seventeenth-century musicians to improve upon traditional solmization. 
In this simplified system, possibly the invention ofan Amsterdam music teacher and 
Singer, Hubert Waelrant, each syllable corresponds to a single pitch ofthe octave and 
each pitch to one syllable.。 Much of what we know of bocedization may be found in 
Sethus Calvisius, a strong advocate who praises two qualities ofthe system: there is no 
hexachordal mutation,and consequentlyboth upward and downward melodic motion 
are Solmizated in the Same way7 Like Banchieris Seven-syllable extension of 
Guidonian solmization, bocedization Uses an extra syllable- in this casea forsinging 
the fat seventh degree. Unlike Banchieris system, however, the entire System of yoces 
Bebicaemaybetransposed downafifthorupafourth,thusswitching 他 om cajztos CUIWS 
to CONtlS MMOL (See Example 13.2). 

Neither Banchieris revised solmization northe Belgian system ofbocedization out- 
lined by Calvisius were taken up by other writers; instead, musicians continued to rely 
on traditional Guidonian principles. Seven-syllable solmization would eventually be 
takenupthroughanotherreform ofsolmization attributed to Waelrant:theaddition of 
Stand ytfortheseventhand eighth degreesaboveztAndyet,tojudgefrom Continental 
treatises throughout the seventeenth century, the zt heptachord only slowly gained 
acceptance.Traditional Guidonian solmization,however,was itselfsubjectto new uses 


4 Banchieri, CazteLia MMSiCaLe, PP. 18-24. 

5 Morethan a century earlier, Bartolomeo Ramis de Pareia had also advocated a seven-syllable solmiza- 
tion System in his treatise Msica 思 Uctica (Bologna, 1482). See Ramis de Pareia,， Msica 加 QUctica, trans. 
and commentary Clement A. Miller，Mnusicological Studies and Documents, vol. LXIV (American 
Institute of Musicology, 1993), PP. 96-99. 

6 Fora detailed account of bocedization and solmization reform in the early seventeenth Century, See 
Owens,“Waelrantand Bocedization.?” 

7 Calvisius,， Exeycitatioxzes MUWSicae dae, pp. 121-23， gives a description of bocedization and praises its 
merits Over traditional solmization. Referring to the Guidonian hexachord，by contrast，Calvisius 
points out the frequent mutations it requires and howthis problem is avoided in heptachordal solmiza- 
tion (ibid., pp. 121-22). 
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Example 13.2 ”Heptachordal solmization 


Adriano Banchieri， Cartella mtsicale(1614) 


了 全 -一 和 一 年 人 后 末 
了 二 了 
科 5 
岂 ie mi 血 sol ha ba bi 十 bi ba la sl 和 旬  mi re it 
Sethus Calvisius， Exercitatiomzes tsicae duae (1600) 
站 了 全 -一 吓人 后 - 
了 刺 了 
妥 让 一 喜 三 人 人 二 3 
bo ee 出 ma lo ma pa mi bo ji pa ma lo RN ce bo 


多 bo ee 出 ga lo ma pa mi bo mi pa ma lo ga ce bo 


in the singing of music whose key signatures incorporated accidentals beyond the bp 
allowed in Guidoys gamnut. At the outset of the century, Scipione Cerreto (16ol) illus- 
trated hexachordal mutation in music with key signatures oftwo fats and two Sharps: 
the motivation for doing so came ffom singing the cpzavi acctdeNtzii(eaccidental clefs2) 
that bore Such signatures.8 Cerretos examples effectively raise and lower the entire 
Pattern of solmization syllables relative to the background tterae by a whole step， 
Something notoriginally intended in Guido”s system. 

Some forty years earlier, Gioseffo Zarlino had similarly taughttransposition, giving 
examples in two fats and then in two Sharps that show a melody transposed up and 
down by a whole step.9 Such transpositions, Zarlino explained, furnished the means 
by which accompanying instrumentalists，particularly organists，could match the 
pitch-level chosen by singers.12 Novw in Cerreto?s account, singers, too, could read 
transposed music - or, more accurately, solmizate music with various key signatures - 
by moving the Guidonian framework of hexachords up and down. Along these lines， 
Lorenzo Penna (1672) applied traditional hexachordal solmization - including all 
three hexachords, soft, natural, and hard, but now with the syllable do instead of zxti 
- to key signatures with up to three sharps and three fats.2 He points out that 
“modern composers ofnowadays write many compositions in the chromatic style . . . 


8 Cerreto，Pyatica MMSiCale, pp. 30-31 As Cerreto explains (pp. 28-29), accidental clefs - otherwise 
known as feigned (jzte) or fictitious (ptte) - occurT in NStca_Jottz, which is that music not accounted for 
in the traditional gamut (USica VE70). 9 Zarlino, Ze ititttioxzi pa7MtOUiCpe, Part IV, PP. 319-20. 

10 Ibid., p. 319. 

11 Explaining the solmization syllables that beginners Should know Penna (Przmi 4Lbo7i， pP. 16) SayS: 
“These are not other than six, that is: UT, or, as is currently used for its being more resonant, DO, RE， 
MI, FA, SOL, LA . ..”Writing a year later in 1673,， Bononcini,， WMSico 加 4 好 co, p. 35 makes the Same 
commentontheuseofdoin placeofzxtforits greater resonance,butboth authors,Pennaand Bononcini， 
retain xt in other contexts, Such as their explanations of the gamut and illustrations of the Guidonian 
hand. 12 Penna, Pil1 Lpo7i, PP. 26-29. 
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Example 13.3 ”Solmization equivalents from Lorenzo Penna, Z7 ]7101 0LOo71 WSICQL 
(1672) 


于 2 村 卫生 博导 二 和 


do do do do do do re 到 la la la 


扫 起 司 天 性 芋 晤 本 时 二手 厅 二 开 全 生生 于 生 兰 二 


do do do do do do re re re la la la 


[It is very di 鱼 cult when one wants to read the notes using the ordinary clef [i.e.， 
without key signatures] .. .and forthis reason it is good to read and sing notes of this 
Style according to the scale [ji.e.,solmization syllables] butin a different location . . .13 

To singers trained in Guidonian solmization, the di 人 culty of doing what Cerreto 
and Penna advocate undoubtedly presented a challenge comparable to an instrumen- 
talistys transposing a melody on sight. The evidence for this lies in the manner in 
which singers dealt with“transposed music” that is, key signatures: typically, they 
mentally made the transposition required to eliminate the sharps and fats of the key 
Signature, thus returning to a conceptual framework wholly within the Guidonian 
gamut. Penna'?s treatise, for example,shows where doand then subsequenthexachord 
mutations oOccuUT in Sixty-three combinations of clefs and key signatures (Seven posS- 
Sible key signatures 位 om three flats to three sharpsand nine different clefs).The point 
in showing this wealth of possibilities lies in the fact that all key signatures are redu- 
cible to caNtls CUS OF Cattls MOlis - the traditional pitch-systems that any Singer 
could easily negotiate - by means of a simple exchange of clefs. Example 13.3, taken 
from Penna,x4 illustrates the hexachordal equivalence of different pitches in different 
key signatures: by means of this scheme a singer can imagine a clef substitution that 
eliminates the accidentals from the key signature without altering the whole- and 
half-step positions in the melody.:5 A transposition does not actually occur with this 
exchangei instead the singer imagines one in order to eliminate the accidentals ofthe 
key signature. 

Theruleforimagining akey signature withoutaccidentals would outlastGuidonian 
Solmization itself. By the latter part of the seventeenth century, French musicians had 
added si to the Guidonian hexachord to createa heptachord as Calvisius and Banchieri 
had earlier advocated. Despite this change, late seventeenth-century French theorists 
Such as Jean Rousseauand EtienneLouliE continued to detail the same method of“nat- 
uralizing transposed tols” or of“reducing transposed music to a natural key.16 


13 Ibid., pp. 26-27. 14 Ibid., pp. 28-29. 

15 Sabbatini, 7D71 ecclesiastici, pp. 19-2o, Shows the same equivalencies, indicating that Such schemes 
are designed for beginners. 

16 Rousseau,Me 太 ode cuizye,p.23;,explainsamethod“pournaturaliserlestonstransposez”;and Loulic， 
BlEoteltt OUztc2es de MU619xUe,p.29,details atechnique“pour reduire la musique transposkea une clef 
naturelle.” 
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Changes in the familiar Guidonian solmization System inspired little controversy 
among musicians. No lasting polemics arose overhow orhow notto solmizate,and no 
musician is known to have reacted against the notion of transposing Guidoys system 
by means of key signatures beyond a single fat.I27 The proliferation of differing modal 
theories, by contrast, did provoke intense debate along with a general sense of uncer- 
tainty.18 Theorists writing in the latter half of the century often introduced their 
remarks on mode with some form of caveat: Giovanni Maria Bononcini (1642-78) 
warns that“the handling of the 如 oli, or modes, is a very di 但 cult undertaking given 
the diversity ofopinions as to the number of modes and their name>”; Angelo Berardi 
(c. 1636-1694) ljaments that“one need not marvel that the modes have been named 
differently, while [also] identified in various ways and turned upside down from lowto 
high and vice-versa.”19 

One facet of the problem to which Bononcini refers is the question of how many 
modes existed. Since Heinrich Glarean's introduction of an expanded System of 
modes, from eight to twelve, musicians had been divided on the question of whether 
to accept the octonary or the dodecachordal theory of modes.?2 At the beginning of 
the century, for example，Cerreto railed against dodecachordal theory, devoting a 
chapter of his treatise to the issue:“Che nella Musica faculta non possono esser pi 
di Otto Modi”(That there cannot be more than eight modes in the discipline of 
mnusic).2: Cerreto?s argument in Support of only eight centers on the limited number 
of species of fourths and fifths that compose the modes: modes nine through twelve 
draw Upon Species that are found in the original eight; therefore，according to 
Cerreto, the added modes cannot be news but are instead Miodi coNM115 契 (ComImixed 
modes) derived from the original eight.2 Other theorists, by contrast, regarded the 
twelvefold enumeration of the modes as self-evident: Six octave Species - not includ- 
ing the B-to-B octave because it cannot be divided into a perfect fifth plus a perfect 
fourth - Serve as the basis for six authentic-plagal pairs of modes, making twelve in 
all.23 

The strongestinfuence in this context is that of Gioseffo Zarlino. Heavily indebted 
17 The French theorist Pierre Maillart did, however, raise an eyebrow over the new-fangled seven- and 
eight-syllable solmization methods that he encountered in late Sixteenth-century Antwerp. See 
Maillart, Zes to1s, p. 61. 
18 The Cazzati-Arresti controverSsy ofthe 166os furnishes a well-known debate from this period: while 
largely concerned with matters of contrapuntal technique, it also touches on modal theory. See Brett， 
AMzsicatd yadeas,forathorough discussion ofthe issues and a translation ofthe principal documents that 
COnstitute this Controversy. 
19 Bononcini, MUWsico 思 7a 帮 co, p. 121; Berardi, MiSceliatea MUNSiCaLe,P. 174. 
20 Glarean, Dodecacpordo1. The writings of Glarean are summarized in Powers,“Mode,”pp. 4o7-11. 
See also Chapter 12, pp. 383-89. 21 Cerreto, PJa 引 CU MUS1CALe, p. 95. 22 Ibid., p. 1oo. 
23 Bononcini, Mysico 思 74 友 co, for example, includes a chapter arguing the opposing view from that of 


Cerreto (pp. 148-53):“Che iTuoni del Canto figurato sono dodici,e non solamente otto, come dicono 
alcuni” (Thatthe modes offigural music are twelve and not eight as some Say). 
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to Glarean, Zarlino espoused a theory of twelve authentic and plagal modes based on 
the six finals, D, E, F, G,A, and C, that was perhaps the most widely disseminated of 
modal doctrines throughout the seventeenth century.24 For example, Bononcini fol- 
lowed Zarlino closely in his teaching ofthe modes,which is summarized in Table 13.2 
below.25As seen,theauthentic modes (odd-numbered) combine species of perfect fifth 
and fourth to form an octave above the modal final.2x The plagal modes (even-num- 
bered) that sharea final with their authentic counterparts differ from them byforming 
the octave with the species offourth belowthefinal and the fifth above.2The first two 
modes, for example, share a final on D, but while the ambitus of the authentic spans 
the octave above D,that ofthe plagal extends from theA below D to theA above it. 

Centuries prior to its application to polyphonic music, modal theory had originated 
as a System for classifying chants.The idea ofanalyzing music other than plainchant in 
terms of modal theory is a Renaissance innovation, the imposition of a long-standing 
theory Upon newer repertories of music. Sixteenth-century theorists such as Pietro 
Aaron and Gioseffo Zarlino Set out detailed and sometimes ingenious methods for 
applying the tenets ofmodality to pieces in Several voices, 江 and theorists ofthe seven- 
teenth century readily accepted this recenttradition ofascribing modes to polyphonic 
compositions ionly because no other theory of tonal organization eXisted. 

In particular, the method reported in Zarlino?s Ze 1titttioNi Ha7NONICAe (1558) for 
applying modal precepts to four-voice polyphony had the greatest impact on Seven- 
teenth-century theory. In the fourth part ofhis treatise, Zarlino sets forth asimple rule 
for modal-polyphonic composition:?9 the mode of the tenor voice determines the 
mode of the entire piece; depending on whether the tenor occupies the authentic OF 
plagal ambitus,the bass voice fills the collateral plagal or authentic ambitus because 放 
is pitched approximately a fourth or fifth below the tenor. The soprano, pitched an 
octave above the tenor, would bear the same authentic or plagal designation, and the 
alto matches the bass in its individual modal range. 

Fortheorists ofthe seventeenth century,this parsing ofauthenticand plagalambitus 
between the different voices implied a particular approach toward imitative poly- 
phony in which a subject's fifths are answered by fourths and vice-versa, So that the 
Subject and answer outline the modal octave. Girolamo Diruta, writing in 160o9, States 
this much as a rule for composing or improvising according to the modes: 


24 As shown in Chapter 12,pp. 389-94. Zarlino first set forth his twelve-mode theory in Part IV of his 
four-part treatise Ze ztittio01t ANONICUe (Venice, 1558). In the 1573 edition of Ze ttio01 07LONNCpe 
he reordered the modes,now beginning on C,so thattheir rearranged finals correspond to the notes of 
the natural hexachord. This revised scheme, however, was adopted only by French theorists; in Italian 
and German theory, the earlier numbering was kept. 

25 Table 13.2 draws upon information found in Bononcini, WMzsico 思 74 帮 Co, PP. 122-24. 

26 Zarlino, Ze 55 友 ttiOU1 ALONICHe, Part TV, p. 311. 27 Ibid., pp. 311-12. 

28 Foraclosestudy ofAaron?s approach to modal analysis of polyphonic music, see Powers, “Is mode 
Teal?”;and PartIof Meier, Modes ofCassicxl Tocal Pobppox0.Athorough study oflate Renaissance modal 
theory and its application to polyphonic mnusic. Also see the discussion and cautionary remarks in 
Chapter 12, pp. 4oo-o2. 29 Zarlino, Ze Ntitttiomt pa7MONUiCHe, Part IV, PP. 337-38. 
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Table 13.2 GiovaJNNT Ma7i0 BoNONC2D Musico prattico (I673) 纺 e telye Modes 0N0 
ezject zte17VQULSbecies 


里 =modal final 


Authentic Plagal 
ltpsyatp4 和 要 志 >” 扩 ? 过 1stP4 +lstP5 
1 攻守 【Ce 
I 开 
长 和 
2ndp5s+zndp4 指 号 一 本 2nd P4 +2nd P5 
1-@ 《3 
II[ IV 
adp5+3rdp4 臣 三 志 = 的 吉 3rd P4 + 3rd P5 
T Ce 
V VL 
《3 
【9 
4bhP5+lstP4 契 云 台 三 lstP4+ 4th P5 
VII VIII 


lstP5+2ndP4 扑 霹 全 2 一 稚 人 和 2ndP4+ lstP5 


9] 
JIX. 入 
人 人 

4hP5+3rdP4 披 远 攻 攻 末 三 3rd P4 + 4th P5 

XI XII. 
十 Interval species 
Species P5 P4 
1St D-AorA-E A-Dor D-G 
2nd 了 -了 B B-E or E-A 
3rd FE-C C-EF or G-C 
4th G-D or C-G 去 
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Youmay playthe tones with whatever Subjectyoulike,aslongasthesubjectisfounded 
on its proper Species, namely that one part should have the fifth and the other the 
fourth. When you wish to improvise or compose other pieces in the first toney its 
Species areye  [d-a] and yesol [a-dli] found between D sol7e,AMT17e,andD sol 
7e [d-a-d]. Ifthe tenor or soprano parthas the subject which readsye  [d-a] and the 
bass oralto part readsyesol goingfomAMMiyetoDsSolye,this will be its true for- 
mation.39 


The implications of this association of modal theory with imitative procedure are 
far-reaching:theauthentic-plagal relationship ofsubjectand answer was quickly con- 
Strued as justification for the modally correct fugue, in which the answer modifies one 
or more intervals ofthe subject. In the seventeenth century, exact imitation was there- 
fore seen to contradictmodal integrity, and toward the middle ofthe century thetheo- 
Trist Marco Scacchi emphatically criticized the real answer in compositions on these 
grounds.3: Instead he advocated what eventually became known as the tonal answer in 
modal terms: 


This difterent division oftheoctave [i.e.unequallyinto afifth plusafourth orvice versaj] 
coOnstitutes the trueambitus ofwhatever piece you like, from which no voice,especially 
in the beginning,ought to Step out or Stray. Moreover, no mode, whether authentic of 
plagal, is found which is formed with two fifths or fourths . . .3 


Demonstrating Such precepts,Angelo Berardi (1689) follows Diruta?s and Scacchi>s 
guidelines closely in polyphonicexamples ofeach ofthe twelve modes.33 Example 13.4 
Shows the opening measures of Berardis four-voice fgue in Mode 1l: the bass begins 
with the species offifth properto Model(D-A),andthetenoranswers with the Proper 
fourth (A-D);thealto and sopranovoicesthen followthesameprocedure. In short,the 
Subject and answer in each pair of voices outline the modal octave of the authentic 
Mode 1. Conversely,inaplagal mode,thesubjectoutlines the proper species offourth， 


30 Diruta, SecoNzda bazte de1 TYya1tsimwato, Book III, p. 12. This translation is taken from Bradshaw and 
Soehnlen, eds.,7Ne 7Tya7tSyJAvaz01. 

31 Scacchirs conviction on this matter derives in part from the polemical context in which he argued 
this point: during the 164os Scacchiand Paul Siefertdebated the merits ofthe tonal answerin 包 gal com- 
position. Scacchi initiated their dispute with a publication entitled C7ZO7UNL NUNSUCWUNU QQ 妇 庙 CO SZ17 丰 CI 
(Mnusical sieve for the Siefert wheat”) attacking Sieferts PsajpeN Davids (164o) and its real 所 gal 
answers. Siefert responded in print with his 47ztic7izbxttio MMSiCQ CQ QVENGNL SCRaCHiGONNON (Musical unsift- 
ing ofScacchirs wild oats”>),defending an antiquated style ofimitation in which the answering voice and 
initial subjectproduce identical hexachordal solmizations. Beyond theadmissibility ofthe tonal answer， 
at issue Was the acceptance of modern Italian style by Northern European composers. Scacchins teach- 
ings would ultimately win out and, to a degree, mark the acceptance of the Italian Secozdx 思 7 大 Ca iD 
Northern Europe. For a detailed account ofthe Scacchi-Siefert polemic, see Walker,“Fugue in German 
Theory”pp.226-49.Seealso Walker “Theories ofFuguefromtheAgeofJosquin” forafurtheraccount 
ofthe changing conception of“fugue” in early seventeenth-century theory. 

32 Scacchi, Ci MUNS1CWUMt p. 11. This translation is taken from Walker,“Fugue in German Theory> 
p.237. As Walker explains (pp. 235-36), Scacchi uses the term jgya to describe points ofimitation, and 
the points ofimitation must, according to Scacchi, obey modal criteria. 

33 Berardi, Misceliazea MUSiCale, pp. 18o-93. Berardi was in 包 ct a student of Scacchi. 
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Example 13.4 Angelo Berardi, MisceLajea MUWsiCaLe (1689),“Primo tuono， 
authentico>” 


Primo tuono. autentico 


刊 


人 SOD7000 


二 = 
名 居 一 人 5 划 = 二 
IF 
Tenore 


Eee 和 3 一 


Bassyo 


下 
Ri 


昌 


Example 13.5 Angelo Berardi, Misceliajea MUstCaLe (1689), “Secondo tuono, plagale>” 


Secondo tuono. plagale 


用 ee 
[可 ESa 全 全 三 
人 SODTO1O 和 全 
根 直 避 和 于 二 
公 41o T 时 
和 
相 | 税 各 二 二 一 : 一 证 
Tenore 
3 全 一 
人 | 吉 志 


and the answer then responds with the proper fifth. Example 13.5 Shows Berardi>s 
Unambiguous procedure in this case, his Mode 2 所 gue.34 

The distinctive points ofimitation in the authenticand plagal modes obey a further 
difference between authentic and plagal by linking rising motion with the authentic 
modeand falling with the plagal.This particular association follows a direct line back 
to Zarlino,who prescribes no rule,but nonetheless shows the authentic octave Species 
asascendingand theplagal as descending.37 Diruta,however,explicitlylinksrisingand 
falling melodic motion with authentic and plagal modes, respectively, and he uses this 
distinguishing characteristic to explain the differing affects of authentic and plagal 
modes.36 Bononcini, too, comments in his treatise on the “lively”and “sad”affects 
TeSpectively associated with authentic and plagal modes,and he notes that in compos- 
ing an ascending authentic melody and a descending plagal“one proceeds according 
to their nature.237 

So Strong was the concept of the correct fugue as composed according to the Proper 
Species ofthe mode thatthe deftinitions of“fugue”and“imitation”wWere reversed from 


34 Ibid.,pp. 181-82. 35 Zarlino, Ze Ntitxttiozi pa7MONiCHe, Part TIV, p. 310. 

36 Diruta, Secopda bazte del Ta1tstwato, Book III, p. 11. 

37 Bononcini, WMzsico 思 4a 友 co, pp. 123-24 Bononcini, however, also explains that this particular rule is 
Optional (Z7bitra7ia). In 乌 ct some ofthe modally designated sonatas 人 om Bononcinirs Op. 6 (1672) do 
not obey this criterion . 
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what they had been during the late Renaissance. According to Zarlino, jya means 
intervallically exact imitation at perfect intervals between two Or more voices Whereas 
Zi1tatoNe entails closebutnotexactimitation atboth perfectand imperfect intervals.38 
While maintaining the distinction between imitation at perfect intervals and imitation 
atother intervals as Zarlino had,Zaccaria Tevo,writing nearlya centuryandahalflater 
(170o6)，reverses the meanings of jya and ?iitatiope in order to accommodate the 
theory and practice of the intervening time. In Tevo?s account， 


名 gue occurs attheunison,the fourth,the fifth, the octave,and their compounds [and] 
with the rule to follow the notes ofthe 如 ozo, or mode. Imitation occurs at the second， 
thethird,the sixth,the seventh,andattheir compounds,and forthis it is not necessary 
to observe the 如 ozo,or mode.Therefore,notbearing therigor oftouching on the notes 
of the mode, one may pass 位 om fifth to fifth . . .39 


In short, what we recognize as the tonal fugue was the very model ofa“modal>” 名 gue 
according to Seventeenth-century theorists. 


7%ozo in the seventeenth century: mode, psalm tone,and church key 


During the seventeenth century,theterm used formode or forany conception oftonal 
OrganiZzation is 如 oz0 (also tozo or toj).The term 位 equently causes modern readers con- 
fusion because it comprises Several different concepts relating to tonal organization: 
on the one hand, 妈 opo is synonymous with mode, referring to one of the eight or 
twelve modes discussed above; on the other hand, 如 omzo refers to the psalm tones, the 
Set of chants used for the singing of psalms during the Divine O 鱼 ces of the Catholic 
liturgy4eThe problem ofcompeting modal systems,octonary versus dodecachordal, is 
therefore further complicated by a third system of 如 o11 based, not on the theory of 
finals and ambitus outlined earlier, but instead on the eight chants of Catholic psal- 
mody known as the psalm tones.41 

The theoretical and practical significance ofthis third, psalmodically based system 
perhaps outweighs any other conception of txoxzo during the Seventeenth century. The 
eight tonalities that arose as accompaniments Or SUbstitutes for the eight psalm tones 
-known as“psalm tone tonajities”or “church keys”by modern scholars4 - not only 
form the basis for the early eighteenth-century notion of keys, but also shape tonal 
practices particular to the Seventeenth century far more Substantially than did the 


38 Zarlino, 7Ne 4MtofCozttezbot 如 pp. 126 and 1353 Ze zttttiomi pa7iONCpe, PartIII (Venice, 1558). 

39 Tevo, Mzsico testore, p. 320. 

40 Howell“Eight Church Tones”explains this very problem (p. 1o6) in the beginning of his lucid 
Study ofthe French organ Versets and psalm tone transpositions. 

41 Atcherson, “Keyand Mode”uses the term “pitch-key>” to differentiate listings of psalm tone tonal- 
ities ffom listings oftraditional modes. Atcherson illustrates numerous instances of such listings from 
throughout the seventeenth century and well into the eighteenth. 

42 Powers,“From Psalmody to Tonality”uses the term“psalm tone tonalities.”Lester, Modes CQ KEJS， 
pp. 77-82,uses the term “church keys”based on Adriano Banchierirs term 如 O11 eccjesiastic. 
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Table 13.3 CAIC4 ReyS ol e Qt SixteeN 太 芭 J0UG 太 友 e eg1 访 e 好 pteeNz 太 ce1tz1J 


TO10 Anonymous Banchieri Nivers Penna Prinner Brossard Martfn y Coll 


(to1 to10) (1598) (1614) (1667) (1672) (1677) (17o3) (17o0) 
1 d - d - 中 0 d - d - 
2 本 g |? gb 8g g |? g |) g 

3 3 a 一 二 a 一 e 一 
才 e 一 e 一 e 一 ee -ee e 一 e 

5 C - C - C- CC- CC - Ge C - 
6 FE ) FF FE FE F [ 归 FE FE | 
有 d | d D 煌 dp D 儿 D 糙 d | 
8 G - G G- G- G# G - G # 


So0WCes: Anonymous, TttzyolatyU 0O1GUNO JBCiSS2NU GCCONOd0 红 玉 Ve1Se 放 SobyQ.91 0t 妈 01 
ecclesiastici Venice, 1598; Adriano Banchieri, CazteUa MUSiCale, Venice, 16143; Gabriel- 
Guillaume Nivers, Tyaitide icomtbjos 诺 oU de NU10Ue, Paris, 1667; Lorenzo Penna, ZNjANN 
ZLbo7i Mtca1 Bologna, 16723; J.J. Prinner, MUWSiRaLscpey Scpliss/, MS, 1677; SEbastien de 
Brossard, DictiotU11e de MUS1gUe, “Tuono” Paris, 1703; Antonio Martfn y Coll, 7ozos de 

加 Qiacioy) CONC1O1NES CONNNES  MS,， 1706. 


modes. And yet, because seventeenth-century theorists used “tuono>” to describe both 
mode and church key without distinction，considerable confusion surrounds the 
reSpective contributions of modal theory and the church keys to tonal organization in 
Seventeenth-century theory and practice. 

Table 13.3 Shows the finals and key signatures from sets of church keys in treatises 
whose dates of publication Span slightly more than the entire Seventeenth century. 
With some variation from listing to listing, sets of these same tonalities appear in 
Italian, German, French, and Spanish treatises well into the eighteenth century.43 An 
earlylisting ofchurch keysoccursin Adriano Banchierirs CazteUa7USicale (1614),which 
furnishes considerable detail on their Specific relationship to modal theoryand on their 
particular tonal characteristics. The association of modes and psalm tones lies in 
Catholic psalmody, which entails the liturgical practice of inserting antiphons - clas- 
Sified accordingtotheeightmodes - between psalm verses,which aresungtothepsalm 
tone melodies. Like-numbered modes and psalm tones were thus linked in this prac- 
tice; forexample,Mode 1 antiphons wereused with psalmssungin thefirstpsalm tone. 
Despitethisassociation,the distinction between modeand psalm toneis crucial: modes 
Served as a means for classifying certain chants, antiphons among these, according to 
final and ambitus; psalm tones, by contrast,are themselves chants- notmodal,butalso 
numbered one through eight. In short, modes are abstract categories; psalm tones are 
actual melodies. 


43 Lester, Modes 01d Keys, pp. 8o-82, cites several treatises that list the church keys published after 
those shown in Table 13.3，the latest of which is Heinrich Christoph Koch，MzxSIRaLiscpes ZexXiRON 
(Frankfurt, 18o2). 
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了 Practical considerations in the performance of the eight psalm tones largely deter- 
mine Banchieris formulation of tonalities based on them. Specifically, some of the 
psalm tones were transposed in performance in order to limit the range of Pitches of 
the notated chants: Untransposed, the psalm tones Span an eleventh (c to 邓 ); their 
different reciting tones, the pitch at which most of the chant is sung, cover a major 
Sixth (fto d0). Transposing some of the psalm tones, by contrast, limits their overall 
range of pitches to just over an octave (c to d0 and reduces the pitches encompassed 
by the different reciting tones to a perfect fourth (人 to bb5).44 The set of psalm tones 
given by Banchieri that includes several transpositions，shown in Example 13.6， 
requires key signatures of only one fat, resulting in a collection of caNttls dlMs and 
CUNtS MOUis chants. This particular set of transpositions，moreover, allows for a 
Smooth tonal transition between psalm tones in case one Should follow another in the 
liturgy.45 

In order to facilitate wjte7tatit performances of the psalm tones, the widespread 
Practice in which psalm verses alternate with versets played on the organ,46 Banchieri 
formulated fnals and cadence points forall eight psalm tones and provided composi- 
tions in two voices for each tone so that organists might have a ready-made approach 
to SuUpplying versets.47 Two examples show Banchieris method for creating Versets, OF 
compositions based on the psalm tones: shown in Example 13.7 are the points of imi- 
tation and principal degrees given by Banchieri for Tones 1 and 4 and then duos that 
representthose tones.All ofhis duosare based on the psalm tones in the following way: 
the key signature refects the transposition (if any) used for the psalm tone, and the 
final is taken from the last note ofthat psalm tone?”s Principal or only QZereztia.43 The 


44 Powers,“From Psalmody to Tonality”Table4 (pp. 294-95). 

45 See Howell “Eight Church Tones””pp. 1o9-11,which furnishes a detailed explanation of the tonal 
implications of the commonly used psalm tone transpositions. Other transpositions that reduce the 
Tange of reciting tones even 名 rther Were known to theorists,，but were rejected for not providing 
Smooth transitions between the tones. The practice of adopting the same pitch for all of the reciting 
tones,knownas“singingattheunisonwas one ofthese: Brossard, DictiozN4atz1e de7UWS1gWe,explains this 
method in his entry for “Tuono>”wherein the reciting pitch for all ofthe tones is setatA below middle 
C.The problem arising 人 fom such a practice is the variety of transpositions necessary to bring all ofthe 
reciting tones to that pitch. For example, Tone 2 would require an Upward transposition by a major 
third; therefore, a transition from Tone 1, which would need no transposition, to tone 2 would juxta- 
pose a chant in no fats or sharps with one in four sharps. 

46 See Van Wye, “Organ in France” for a study ofthe long history of wjte7tatit Practice in the Divine 
O 全 ces and in the Mass. 

47 Several sources provide detailed information on xltemtatzo Practices and their impact on the church 
keys in various European countries during the Seventeenth century: Howell,“Eight Tones”; Bates， 
“Liturgical Organ Music>"; Dodds,“Church Tones”; Nelson,“17th-Century Spain.” 

48 Some ofBanchierirs church keys defy easyexplanation: forexample,his settings ofthe ffth and sixth 
tones are both irregular, butin differentways. Itwould seem thatTone 5 should useEas its fnal because 
that is the lastnote ofthe psalm tone derextia forthefifth tone transposed down aperfect fourth. But 
Banchieriuses aC final instead withoutexplanation. Nor does he explain why thetransposition ofTone 
5 isnotindicated by a key signature, but we can surmise that since the transposed chant does not reach 
bp, Banchieri felt at liberty to leave it out ofthe key signature. Tone 6, by contrast, includes a key signa- 
ture ofone fat even though no transposition is used for that tone. Contrary to Tone g, Tone 6 requires 
Bb in order to avoid a melodic progression covering a tritone; therefore, Banchieri added the fat to the 
Signature. 
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Example 13.6 ”Adriano Banchieri, Caztelia MUWSicale (1614),“Trasportato alle 
compositioni coriste del fgurato>” 


Intuonazione Mezo 人 攻 Fine Cadenze 


接 [ 葵 二 Se 


1. not transposed 


扒 [ESEEEeEeEEEEEEEE 


2. up a perfect fourth 


上 三 Eee 


3. not transposed 


所 [车 本 全 和 全 全 全 下 汪 


4. not transposed 


接 人 


5. down a perfect fourth 


Eee 
本 


6. not transposed 


拉 多 三 王 


7. down a perfect fifth 


8. not transposed overo 
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Example 13.7 ”Adriano Banchieri, Caztela Msicale (1614), points ofimitation， 
Principal degrees, cadences,and example duos for Tones 1 and 4 


Tone 1 
Points of imitation Principal degrees Cadences 
朋 
河 E 上 上 二 = 
二 宫 
外 7 季 
Duo del primo tuono ecclesiastico 
各 
号 要 人 人 集 
民 | 茂生 5 3 
加 民 和 
提 站 二 
7 
二 和 
寺 e 可 喜 二 要 呈 
用 ee 一 
适 = 和 于 三 
y 于 全 二 二 全 
14 
有 
全 -一 可 人 一 可 
晤 二 一 时 2 人 人 
人 He He 
琴 所 和 研 
Tone 4 
Points of imitation Principal degrees Cadences 
井 车 喜 二 志 可 
得 3 忆 了 PE 
多 已 [none given] 
1 Duo del quarto tuono ecclesiastico 
各 
下 站 可 本 训 去 各 1 《3 AT 一 
吕 
mr 
中 E 人 二 三 -HE 
和 
车 直 画 一 二 一 二 三 本 而 一 醒 一 人 委 一 全 一 惠 一 证 本 
己 | 计 
朋 
后 冯 于 二 Te 本 他 二 让 
日 
13 
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duos provided by Banchieri and his instructions on points of imitation and cadences 
foreach oftheeightpsalm tones provide one oftheearliestexplicit formulations ofthe 
church Keys.49 

Other transpositions were used for the psalm tones, and this - in conjunction with 
theuseofmodal fnals in place ofthe final note ofthe psalm tone Qi7erextia -accounts 
for the different key signatures and finals that appear in various listings ofthe church 
keys.?2 In particular, we may account for the variety of tonajities associated with Tone 
7 by examining an alternative transposition used for it, one that is first explained by 
the French organistand composer Jean Titelouze.5 In Ze MagjNtJcat(1626),a collection 
of psalm settings for the organ, Titelouze explains precisely how he obtains the major- 
third tonality on D for Tone 7 that later French and German theorists would use in 
place ofthe minor-third tonality given by Banchieri: 


The Seventh [Psalm Tone] makes five or six sorts ofdi7eyexztiai this is why Ihave treated 
it following the principal degrees [the fnal, in particular] of its Antiphons，which 
resemble our Ninth Mode [ie., Mode 7 in Glarean?s Dodecacporaozt and in the original 
edition of Zarlino?s FStitxttioxzi Ha7MONiCpe, 1588].?2 Moreover one must not play it oth- 
erwise, the more so in thatthe Antiphons that precede the Canticle oblige the organ to 
give to that Canticle its intonation, mediation,and ending. Good composers have done 
itthis way and have finished on QUt[G] because the choir would [otherwise] not be able 
to find its intonation ione did not fnish on that degree. II have transposed it a fourth 
lower for the convenience of the choir.53 


The downward transposition of a fourth requires Rs，which Titelouze uses 
throughout his organ compositions in Tone 7, but does not write into the key signa- 
ture.The D-fnal is taken 人 fom the mode ofthe antiphon associated with Tone7 -that 
is, G-authentic transposed down to D - which, as Titelouze explains, helps the choir 
to make the connection between the psalm toneand its associated antiphon. The result 
of this alternative approach does not change the Tone7 final -itis still D -butit does 
change the manner in which that final is derived and the quality ofthird used above 让 
from minor to major.As seen in Table 13.3 (p.42o),later French and German theorists， 


49 Earlier instances of the church keys themselves, however, do exist. An anonymous collection of 
Organ Versets, Ittavolattado7g4t0(Venice,1598),evincestheverytonal characteristics seen in Banchieri 
and applies the same term to this collection ofeight tonalities,“tuoni ecclesiastici.” 

50 Powers,“From Psalmody to Tonality>” gives a full account of both the genesis and the Subsequent 
development of tonalities associated with the psalm tones. Much of the discussion here is indebted to 
his work. 

51 See Bates“Liturgical Organ Music” for further discussion of French organ versets and of French 
theoretical discussions of the eight toxs de 1eglie. In particular，Bates”s appendices (PP. 156-264) 
provide commentaries and translations of selected passages of seventeenth-century French theorists. 
52 Glarean had numbered the modes beginning with the authenticand plagal pair on Di thus the order 
of fnals and modes was D (1-2), E (3-4),F (5-6), G (7-8), A (9-lo), and C (11-12). As noted in n. 22, 
above, Zarlino reordered the modes beginning with the authentic/plagal pair on C in the second edition 
Of Ze zttttioNt pa7MONiCHe (1573). Titelouze follows this reordered scheme so that Mode 9 refers to the 
authentic mode on G (known to other theorists as Mode 7). 

53 Titelouze, Ze MagNtJca 刀 p. 95. 
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Such as Nivers, Prinner, and Brossard, would follow Titelouze”s example in treating 
Tone7asa major-third tonality on D. 

Theoretical treatises, particularly later in the Seventeenth century, often made no 
distinction between modes and psalm tones,both known as topi, butearlier theorists 
Stress their fandamental differences. Zarlino, for example, outlined what he termed 
“stable” and“varied> modes in PartIV ofhis FStitxttiomi aiONiCpe (1558).54 According 
to Zarlino, stable Modi pertain to the psalm tones and canticles, which use specific and 
Unchanging melodies; varied Modi refer to the modes ofthe “antiphons, responsories， 
introits, graduals, and other similar things” that are classifiable according to abstract 
modal criteria such as final and ambitus. 

This distinction between the psalm tones and the modes - between actual melodies 
and abstract melodic formulas - comes through more emphatically in the work of 
Pierre Maillart, who devotes a lengthy treatise to modes and psalm tones in 161o. The 
title, Zes to15; 0 di68CoU1S SU LES MOdeS 02 NUNS1GNE; etLeSto1S de 090se) etia dsttctioN et 
Ce (The tones, or discourse on the musical modes and the church tones, and the 
difference between them2),55 conveys his main thesis; and midway through his 
38o-page discourse,he makes his strongestand most concise argument on the concep- 
tual distinction between psalm tone and mode: 


Well then, is there a difference between the psalm tones and the modes as asserted 
earlier? Assuredly yes and very great because the above-mentioned modes are Such as 
twelve rules, or twelve categories that beneath them comprise all smaller things. And 
for this reason [Jacobus] Faber [c. 1455-1537] Properly calls them 瓦 4711lON102 IENE10， 
because they are twelve greater genres, beneath which are comprised all species and 
individuals, and all kinds of music that can be imagined . . . But the psalm tones are 
[themselves] species, which are quite individual and subsumed under the genres given 
above.They are specific chants invented by men for singing particular things . . .5 


Both Zarlino and Maillart make clear the distinction between abstract categories 
and Specific instances, but the differences between modes and psalm tones extends 
to their musical features. The listings of eight tonalities in Table 13.3 clearly defy 
rationalization according to the modal theory of interval species, ambitus, and final 
Seen in Table 13.2. Nonetheless, musicians and theorists throughout the seventeenth 


54 Zarlino, Ze ztitxttiozi pa7MiONiCpe, PartIV, Chapter 15, PP. 315-16: 
It mustbe noted that the modes are considered in two ways: such that there are some modes， 
under which the Psalms of David and the evangelical canticles are sung; and Some under which 
the antiphons, responsories, introits, graduals,and other similar things are sung. These [latter] 
may be called varied modes, since there is no one chant and determined form among them for 
all ofthe modes, in which one must sing all ofthe antiphons, responsories,and other similar 
things in the first mode (to take an example) under a tenor or air, as in the manner in which 
they sing the psalms and canticles . .. But this does not occur with the former [modes], which 
we may call stable: such that all ofthe psalms with their Verses ofthe first mode (and so with 
the other modes ofa tenor or determined chant are always Sung without any mutation, and 让 
is not permitted to vary this tenor, because confusion would follow-. 

55 Maillart, Zes to105. 56 Ibid., ppP. 194-95. 
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Century merged the two categories because they Were So closely intertwined in the 
daily Catholic liturgy Theorists，moreover，pursued one of two strategies When 
addressing the differences between the 妈 0O11 as modes and the 如 ONi as church keys: 
either they attempted to reconcile them by viewing the church keys as various trans- 
posed and untransposed modes;,7 or they ignored them, recognizing no distinction 
between 妈 opo as mode and 如 ozo as psSalm tone. 有 5 

The differing meanings of 如 ozo thus engendered competing“modal>” theories that 
proliferated in the latter part of the century. Such was the resulting confusion that 
Zaccaria Tevo (1706), a theorist with a more encyclopedic approach, simply set down 
all of the possibilities without any attempt at rationalization Or reconciliation: in his 
treatise, he first lists the traditional eight 如 oz, that is, authentic and plagal modes on 
four fnals (D, E, F, and G); next he sets forth the twelve 如 opi of“Henrico Glareano> 
that extend the original eightbyadding two finals (Aand C) and thus four modes; and 
last,he lists the topi de 此 Modelis that is,the church keys.?9 Tevo finishes his uniquely 
comprehensive discussion by citing musicians who recognize only two modes, that 
with the greater third and that with the lesser.69 

Over the course of the seventeenth century, the place of the church keys in both 
theory and practice reveals their startling impact on musical thought: although they 
originated in psalmody, they came to serve as an organizing formula for compositions 
outside of psalmody or any Sacred context. Collections ofsonatas and dances from the 
latter half of the century testify in two ways to the church keys more comprehensive 
roleasawidelyused system oftonalities: first, the ordering offinals and key signatures 
Used in collections of sonatas agree with those of the church keys; second, cadence 
points within instrumental compositions further detail this affinity between tonalities 
commonly practiced and the church keys.4 

Most significant in this regard is the central position of the church keys in the com- 
prehensive listing of keys by Johann Mattheson in 1713:9 Table 13.4 Shows the finals 
and key signatures of Mattheson?s twenty-four major and minor keys，which 
Mattheson arranged into three groups of eight, beginning with the church keys. His 
Second group of eight keys appears to comprise upward and downward major-second 
transpositions ofthe firsteight;63 and thelasteight keys in Mattheson?s scheme fll out 
this list in no particular order. The pattern of Mattheson”s twenty-four major and 


57 Banchieri, CazteUa Msicale, p. 137; and Bononcini, Mzsico 思 4 友 co, pp. 137-38,for example, pursue 
this Strategy. 58 See, for example, Penna, PJzt CUboji, PP. 128-32. 

59 Tevo, MUWsSico testoye, pp. 262-69. 6o Ibid.,p. 269. 

61 Barnett, “Modes,Church Keys,and the Sonata,” Showshow thechurch keys determine tonal organ- 
jization in late Setceto instrumental music, both in the ordering oftonalities in printed collections and 
in the tonal features ofindividual pieces. 

62 Mattheson, Das te-e1o1jtete O7cpestye, pp. 60-64. 

63 Iam indebted to Harold Powers, who first pointed out this relationship in“From Psalmody to 
Tonality”Pp. 278. As Powers notes, church keys 1, 2, 5, and 6 transposed down a whole step result in 
Mattheson's listing of keys 9-12. Church keys 8, 7, 3, and 4 transposed up a whole step, by contrast， 
result in his keys 13-16. 
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Table 13.4 7Opa1N Mattpesol2s ENt-1021 Re 
.Joml Das neu-eroffnete Orchestre (773) 


(1)d moll (9) cmoll (17) B dur 

(2) g moll (1o) fmoll (18) F# dur 
(3)a moll (11) Bp dur (19) gmoll 
(4)emoll (12) Eb dur (2o) bp moll 
(5) C dur (13)A dur (21) G# dur 
(6)F dur (14) 了 dur (22) c# moll 
(7)D dur (15) b dur (23) C# dur 
(8) G dur (16) 供 dur (24) eb moll 


minor tonalities thus reveals the centrality of the church keys as a fundamental core， 
from which other tonajities are derived. 

Two distinct aims within seventeenth-century musical thought underlie these 
various discussions of 如 oo0. Those theorists who set forth the abstract Principles of 
modality - the coordination ofambitus, interval Species, and final - and the reconcili- 
ation of these principles with the phenomenon of church keys reveal a more rational- 
jized approach that details a long-standing, comprehensive, and unified tonal System. 
Those who putforward the church keys as a de facto system without recourse to tradi- 
tional means of categorization, by contrast, exemplify a body of theory more con- 
cerned with musical practice and basic musicianship. Relative to one another, the 
modesand church keys representspeculative and Practical facets ofthe theory oftonal 
organization. The progression fom modes to keys in Tevo?s account of iozo and the 
emergence of the eight church keys as central to Mattheson?s twenty-four thus reveal 
ashift from speculative to more practical aims among theorists over the course of the 
century. Atany point during the century, moreover, the concept oftonal organization 
and the terminology used to describe it reflect the relatively Practical or Speculative 
Orientation of the theorist and not stages in the evolution of musical style. 


Transposition and key signature 


Transposition as a means for uniformjly raising or lowering the pitch ofa composition 
Was explained by theorists well before the seventeenth century, as Zarlino?s example， 
mentioned earlier，attests.64 In the seventeenth century，transpositions were per- 
formed not only on compositions, but also on tonalities themselves; thus the church 
keys could be transposed to suit differing vocal ranges. As seen above, the church keys 
were designed specifically to accommodate arestricted vocal range,butthevocal range 


64 Zarlino, Ze ztitttioxzi pa7LOUiCHe, Part IV, pp. 319-20. 
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Table 13.5 CAICR ReyS 0NdQ e17 芒 0NSN0S 诺 0115 万 O1 
CiovaNNE Batstz D&9g1 .47toziz Versetti per tutti li tuoni 
naturali, come trasportati per Porgano, 0j. 2 (687) 


naturale una voce pi alta “una voce pi bassa 


7?%o10O 一 ((M2) (站 M2) 
工 d - 委 # c 外 
2 g | 3 人 bb 
3 a 一 b 村 g p 
4 人 二 

5 人 D 类 Bb 
6 F G - Eb p 
7 d 村 性 

8 G - A 禁 F 


in question was that of a male choir. Female and children?s choirs would require a 
different pitch level for the complete set of tonalities. Nivers attests to this in his first 
Zedo1gxe(1665)whenherefersto"“lesvoixhaultes”in contradistinction to“les voix 
basses”and providesatable"“desTons dePEglise,aunaturel ettransposez [natural and 
transposed church keys]”that includes no fewer than four different transposition 
levels for different types ofchoir.45 

Giovanni Battista Degli Antoniirs Op. 2 versets (1687), including natural and trans- 
posed 妈 o11, Substantiate the evidence offered by Nivers and provide written examples 
in transposed church keys.66 As seen in Table 13.5g,the untransposed (latx7ae) Versets 
follow the church keys as set forth by Banchieri; transposed versets either reuse one of 
theeightchurch keysattheappropriate pitch level for the transposition (i.e.,a/no sig- 
nature, the tonality for untransposed Tone 3,is also used for Tone 2 up a whole step)， 
orthey drawupon transposed tonalities (i.e.A/two sharps for Tone 8 up a whole step). 
With two exceptions - e/one Sharp and Eb/two fats - Degli Antoniis tonalities com- 
prise only the church keys and their transpositions as shown in Table 13.5.57 

The significance of this conception of tonalities - natural and transposed - is 
twofold: first, it provides a seventeenth-century example similar to Mattheson?s early 
eighteenth-century organization of the twenty-four major and minor keys; Second， 
this ljayout of Degli Antoniis provides a rationale for the so-called incomplete key sig- 
natures that proliferated during the seventeenth and early eighteenth centuries. For 


65 Nivers, Ziye do7gUe. His table of contents summarizes this information. 

66 Degli Antonii, 到 75e 态 . 

67 The two tonalities - e/one sharp and Eb/two fats - are exceptional in the following manner: they 
match neither the eight church keys listed in the left-hand column of Table 13.5 nor logical transposi- 
tions from those eight (in order to belogical transpositions from Tones 1 and 6 as respectively indicated 
in Degli Antoniis scheme,e/one sharp would need a second sharp,and Eb/ two fats would need a third 
人 atb). 
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Table 13.6 古 w1Ncesco Gasba1211s 多-OUe Reys 放 oNl Darmonico pratico al cimbalo 
(708) 


芯 G 三 9. 4d 三 Altri di genere 

误 g 1 需 析 Enarmonico,e Cromatico， 
che possono cadere nella 

号 a - 11.  Ep 遇 0 
variazione de Toni 

二 . 人 A 禁 12， e # 17. bp bbbb 

9. Bb bp 13 也 反 # 18. B 树 # 

6 b 糙 1I4. FF 19. c 糙 峙 

大 C 一 15. 上 下 bp 20. 昌 bpbp[p 

8 < 纱 16. 侍 妊 21.， FE 禁 料 


example, c/two fats, A/two Sharps in addition to d/no signature, g/one fat, e/no sig- 
nature,and G/no signature may be properly understood as church keys or their trans- 
positions rather than as incomplete signatures of as yet Unrecognized major or minor 
keys. 

Bythe first decade ofthe eighteenth century examples ofnearly every transposition 
were included in the more Practical manuals such as Francesco Gasparini>s ZZ171MlONXCO 
zatico alcztpalo(1708). In thefinal chapter ofhis treatise, Gasparini shows the“modo 
ditrasportar per ogni tono” (the manner of transposing to every tozo), including hal 人 
Step transpositions that require five sharps or fats.68 As taught by Gasparini, the skill 
of making quick and easy transpositions on Sight required, not only the mental inser- 
tion of key signatures,，but also the Substitution of a different clef in front of the 
notes.69 The complete array of transpositions may be summarized in Gasparinis con- 
Spectus of tonalities, shown in Table 13.6. Under the heading“tutti i toni?” he pro- 
Vides twenty-one harmonized bass-lines (finals and key signatures are given for each)， 
the last five of which he calls enharmonic and chromatic.72 Significantly, Gasparinis 


68 Gasparini, Zz7MiONtCo bUtico, p. 110 The absolute necessity oftransposing on sightfor any accompa- 
nying instrumentalist is emphasized by Rousseau，7Tyait&,，p. 117，who explains (translation by N. 
Dolmetsch): 
All those who study the playing ofaccompaniment, and who like ensemble music, must be 
able to transpose at Sight 人 fom all natural and transposed keys; for there is nothing more 
embarrassing for someone accompanying, than to have to admit before an asSsembly of people 
that he does not know how to transpose,and it is a very Unpleasant thing for the assembly to 
be deprived ofhearing a fine piece of music because the person who is accompanying does not 
know how to transpose. 
69 Ibid.,pp. 11o-15.This skill required of the accompanying instrumentalists is nearly similar to that 
employed bysingers,butthe motivation foremploying itis markedly different. Singers imagine a trans- 
position,but do noteffectone in reality, in order to effaceatroublesome key signature 位 om the notated 
music, thus imagining a melody written completely within the Guidonian gamnut. Instrumentalists, by 
COntrast,， do effect a transposition，possibly necessitating more Sharps and fats for the purpose of 
meeting the pitch requirements dictated by singers or other instrumentalists. 7o Ibid.,pp. 83-86. 
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early eighteenth-century ordering of the keys follows a different pattern 位 om those 
founded on the church keys. Instead, he arranges them in major and minor pairs on 
alphabetically ascending fnals.71 


The twelve modes and the tozs de Peqylke in French theory 


Do72l0Nte MediaNte,Mi1etj and7Mizetrallring 人 amiliaras termsapplied to tonal music; 
each refects a particular contribution to tonal theory by French musicians during the 
Seventeenth century.7 In French musical thought, moreover, we may perceive more 
immediately than in other theoretical traditions the close relationship between a the- 
orist?s objectives,the views putforth,andtheterminologyused to express these views. 
French theory experienced a dramatic Shift 们 om speculative to practical aims during 
the mid seventeenth century;73 concuUITrent with this change in objectives is the disap- 
pearance of the modes in French discussions of tonal organization, replaced by the 
church keys, the lols de Peglise, and the basic tenets of major/minor tonality. French 
theorytherefore shows modesand keysto bethe distinctlanguages ofcontrasting ped- 
agogical aims: in the moment that treatises on Singing, on playing a Specific instru- 
ment, Or on basic compositional technique displace more broadly conceived volumes 
whoseaim is to pass on a traditional musical education, the modes give way to keys. 
Theorists such as Salomon de Caus (zstitttio7 pa7MiONigUe,1615)and Antoine Parran 
(Caite de 人 MUS1gUe 友 Eozigxe 上 tQtigxe, 1639) 计 ustrate the French adaptation of 
Zarlinoys twelve-mode system. This includes Zarlinoys revised numbering, mentioned 


71 Because the modes are ordered in this fashion, arrangements of tonalities according to the order of 
theirfinalsishardlynewintheearlyeighteenth century. Some seventeenth-century collections ofmnusic， 
however, evidence an intermediate Step between categorizations either according to church keys or 
accordingtotheascending orderoffinals.The Piecesde clavesszi (1677) of Nicolas LeBegue,forexample， 
Uses all of the church keys in his collection, except for Tone 4; but Le Begue arranges them by pairing 
major- and minor-third keys that share a final, where possible, while leaving the remaining keys in the 
order ofthe church keys. 


ZEB&qzes oO1de71149 CHz1Cp ReJS 


机 虽 虽 中 10e 口 呈 
1 

加 口中 吕 下 mo 马 

二 


72 Seidel， Pa1l20Siscpe WMS 太太 eoyie, provides a detailed and comprehensive account of seventeenth- 
century French music theory, including, among other topics not covered here, a discussion of the 
tragldie bigxe. Cohen, “Seventeenth-Century Music Theory: France”provides a shorter, English-lan- 
guage summary of seventeenth-century French musical thought. 

73 Cohen, "Survivals of Renaissance Thought:”p. 85,attributes the fundamental change in the nature 
of French theory to the advent of Jean-Baptiste Lully as a dominant musical force in the 166os. 
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in connection with Titelouze, in which the modal fnals correspond with the notes of 
the natural hexachord; therefore, French theorists number the modes beginning with 
Cr-authentic and C-plagal as Modes 1 and 2. Caus, in his account of the modes, intro- 
duces the7ote domijaNtte, Which he defines as a cadence point within the modal octave， 
one thatis secondaryto thefinal.74Theuseofthis term evidencesaterminological bor- 
rowing 位 om psalmody.75 Since the late MiddleAges,“dominant”served as a synonym 
for reciting tone, that is, the tone that dominates the psalm tone.76 Note do7110Nt 
thereforehad along-standing connection with the psalm tones butnotwith the modes 
When Caus used it to describe a secondary cadence in each of the twelve modes.77 His 
examples illustrate two possible positions fortheyote dozUajNte: in authentic modes it 
lies at the top ofthe fifth, that is, a ffth above the fnal; in plagal modes, at the top of 
the fourth,which is equivalent to the final itself.78 Caus?s Mote do7zt0Nte thus lies at the 
top extreme of the authentic mode's fifth and the plagal mode's fourth. In this way 
Caus also adds alabel to cadences already described by Zarlino,the cpoxde estyrete delit 
Loxo diabjeNtedela diatessero1.79 

Parran?s treatise ofa generation later fixes the position ofthe7Mote domztaNpte atafifth 
above the final and adds another cadence point, the Mediaztt 如 ，which accords with 
Zarlino?s cpoxda Mezz4N0, as thenote that divides the modal iiabpezte (Proper species of 
人 人 fbh): 


[Ifwe compare the three notes or pitches particular to each mode, one With the other 
two that are the two nearest consonances (that is, the major third and the fifth as in Ut 
mi sol, then we saythatutis the fnal, mi the mediant, and sol the dominant . . . 8o 


Parran thus formulates cadence points traceable to Zarlino and adopted, not only by 
French theorists, but also by Germans, beginning with Calvisius (see Table 13.7). The 
terms7ediaNpte and do7izaNte,however,representa French contribution.These pitches 


74 Caus,， Js5titttioN pa7MLONiOUe, p. 21; “Et quand ia la note comprise entre le Diapason dite daucuns 
modernes NoTE DoMINANTE, on la fera ouir souvent, a celle fin de suivre la nature de la Mode, ou ladite 
note sera.”Caussuse oftheterm domzzaNte in connection with the modesisnottheearliest,asevidenced 
by Michel de Menehou:s Noxyelle zstrxctioz_Jamttlieye . ..(1558), which devotes Chapters 14 and 15 to 
the following topics: (14) Des Hazi to1s de tox 妇 MUWS19gUE; (15) De Lez1S Notes doN2t0NteS， Gd2 je21 7]1. 
Menehou, in contrast to Caus, gives the dominants (or reciting tones) ofthe untransposed eight psalm 
tones as the 70tb dozajtte for each mode, again illustrating the entangled relationship of modes and 
psalm tones in Sixteenth- and seventeenth-century theory. 

75 Serge Gut, “Dominante-Tonika-Subdominante” NT, furnishes a useful summary of the Various 
meanings of the term “dominante” 他 om the sixteenth century on. 

76 Nivers, Zivye do19gxe, States this plainly under the heading Rema192UES SU es 8 to de PEIUe:“Note 
that each tone has two principal pitches or notes, which one calls the dominant and the final. The dom- 
inant is that which dominates the most in each tone,and the final is that by which one finishes.>” 

77 Caus, JStittioN pa7MMiONiGUe PP. 21-28; Parran, TYyaitE de MMS1gUNe, p. 128. 

78 Caus, TStittio Ha1MLONGWUE，P. 21. 

79 Zarlino, Ze istitxtiozi ha7ONiCjpe, pp. 320-36 As Zarlino explains, the cadence points for each mode 
亿 ]1] on the extremes of its constituent perfect fifth and perfect fourth and on the middle note that har- 
monicallyorarithmetically divides the perfectfifth (the cpordax Mezzata,thatis,thethird abovethefinal). 
8o Parran, 7TyaitE de aiUS1gUHe, p. 128. 
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Table 13.7 CQUSUiCe or cad21CE5 0bb10b1i0 妇 如 加 e 0deS 


Modal degyee ”Calvisius (1592) ”Burmeister (16o1) Lippius (1612) ”Parran (1639) 


FINAL 妨 1ObUQ]NINUQNG JU 21C20L15 力 7 Jale 
THIRD 如 7 JU15 QU1Nal te7 旋 0110 MECQI0N1 
FIFTH SECWUNUL40110 _JDUUS MUNS biC20L SecWULQN10 CONTN0ILE 


SozW1Ces: Sethus Calvisius, Meloboeia, Erfurt, 15923; Joachim Burmeister, Mzsicax 
CUtOSsCjpediastike, Rostock, 16o1; Johannes Lippius, 9yMopszs MtNSicae NOVXe, Strasbourg, 1612; 
Antoine Parran, TyaitE de jiSt1gUe 太 Eoxzigye et batigUe, Paris, 1639. 


in addition to the jale provide the cadence points for each mode, which, except for 
the dominant, Parran also describes in terms of where they should occur in a compo- 
Sition: 
The frstand most perfect [cadence] is the fnal,thus called because itis used atthe end 
of the piece rather more than the others . . .The second cadence is called the mediant， 
Or7iedieMe,becauseitis in nowayusedasafinal cadence,butonlyin themiddle...The 
third type of cadence is called dominant, such as a lord or title-holder over the others: 
for as the mediant is So-named because it holds the middle between the fnal and the 
dominant, the dominant similarly takes its name on account of its holding the highest 
place in comparison with the other two.8: 


In this passage, Parran appears to describe cadences on the modal fnal and thethird 
and ffth above that final, which would place him squarely in agreement with Zarlino， 
but Parran?s musical examples illustrate something different. The discrepancy 
between his description and his examples lies largely in the position ofthe cadexzce 71ed- 
10Nte, Which occurs in a few cases on the third below the final, not above it. In fact, a 
slight complication of the terminology arises here because MediaNpte，according to 
Parran, has two meanings: first, it may refer to any cadence in the midst ofa composi- 
tion, irrespective of the pitch on which that cadence falls; and second, it may refer to 
thecadencethatocursonthemediant pitch betweenthemodal fnal and the dominant. 

Parran appears to draw upon both meanings of Mediaxtte in his four-part examples. 
Example13.8,the cadences ofMode4(Mode2accordingtothenumbering ofGlarean)， 
Or D-plagal, demonstrates a cadejce Mediatte where we might expect it: on F, the third 
above the modal fnal. (Note that Parran reckoned his cadences according to the lowest 
Voice of the texture; were this not so, the cadences of the other three voices from 
Parran?s twelve examples would contradict either the modal fnal - such as the tenor?s 
Aattheend ofthe example - or other cadence points compatible with dodecachordal 
theory) Mode 1lo, Or G-plagal, by contrast, furnishes a case for which ca4lexzce Medi01N 刀 
simplyentails acadence in themidst ofthe composition: hereitfalls on thethird below 


81 Ibid. 
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Example 13.8 Antoine Parran, Tyatdte de MUWNS19UE2 如 lo7igxe etzbyatigxe (1639)， 
example cadences, fourth or second modes 


Cadences des douze modes a quatre Parties 
Du Quatriesme Mode, ou du Deuxiesme 


要 人 


纺 
臣 三 


ee 


蝴 山 
全 


Dominante. Mediante. Finale. 


Example 13.9 Antoine Parran, TyUtdte de MUWNS1gUe 如 lo7igxe etzbyatigxe (1639)， 
example cadences, tenth or eighth modes 


Cadences des douze modes a quatre Parties 
Du Dixiesme Mode, ou du Huictiesme 


Dominante. Mediante. Finale. 


thefinal,notaboveit(Example 13.9). Parran"s Mode 9 or G-authentic (not shown here) 
also UseSE instead of B for its cadexzce MediaNte,and an explanation for Parran?s prefer- 
ence may lie in the problem of cadences on B: these were discouraged because B has no 
naturally occurring fiftn.28 Sethus Calvisius (Exexcztztio MUS1CU z71M0， 16oo) and Otto 
Siegfried Harnisch (47s Msicae delizeatio,16o8),forexample,recommend cadences on 
AorCinstead ofB in the E- and G-modes that would otherwise require them.83 
Despite reservations voiced concerning cadences on B, dojtztiNtte and Media1tte SOoD 
attained a permanent place in French musical thought as the third and fifth degrees 


82 Parran also uses a lower-third cadence in Mode 1, C-authentic - where there is no possibility of a 
CadelCeMediapt 如 onB-instancing another possibility forthe cadences that occur in the midst ofa com- 
Position (Mediatte), but not necessarily on the third above the final (also edix7tt). 

83 This information is taken from Rivera, Ge7M0MN MUWsSic THeo1, pp. 208-15,who summarizes the Writ- 
ings ofseveral early seventeenth-century German theorists on proper cadence points within the modes. 
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abovethefinal,irrespective ofwhatthatfinal mightbe. Dodecachordal theory, by con- 
trast, disappeared from French musical thought in the latter part of the century. The 
disappearance ofmodal theory from French treatises, moreover, Signaled a more prac- 
tical trend among French writers, mentioned earlier. 

Authors such as Jean Titelouze (Fe MagNt1jica 纪 1626) and Jean Denis (TaztE de Pacco7dd 
le /esbijlette, 165o) represent the first wave of practical French theory that came to 
dominate musical thoughtlaterin the century. LikeAdriano Banchieri,both Titelouze 
and Denis address the concerns of the church musician, and both therefore discuss 
polyphonic settings ofthe psalm tones- thatis,proper transpositions,fugue subjects， 
and cadences appropriate to each of the eight toxs de APeglise. The theorists who fol- 
lowed Titelouze and Denis, even more clearly than their Italian couUnterparts，con- 
ferredabroaderroleupon theseeighttonalities: as seen in the treatises of Nivers (7yiazt 妈 
Ce co1b05 友 01 02 MUS19U2, 1667) and Rousseau (MEtoage clatzye; ceytaijze EEJBcie bo11 
Cbb1eNa12Acpatteria7MWSi0Ue ,1678),forexample,the church keysassumed a status,not 
Simply as settings of the psalm tones, but as a comprehensive Set of commonly used 
tonalities. 

The differences between Niverss and Rousseau?s discussions，however，reveal 
important Subtleties in their perspectives. Nivers, a church organist and composer， 
gives at least passing attention to the twelve modes，postulating an equivalence 
between the theoretical and Practical constructs, that is, between the twelve modes 
and the eight ozs de jeygjise, as had Banchieri.84 Rousseau, a bass violist, reveals a bias 
more practical than Nivers?s: Specifically, Rousseau outlines only the most salient fea- 
tures of music as practiced, irrespective of earlier musical thought. The consequence 
of this approach merits close attention: First, the eight los constitute a central Set of 
tonajlities, just as they did for Rousseau?s Italian contemporaries; other tonajities are 
considered transpositions,as summed up by Rousseau?s reference to“ces huit tons, et 
les tons transposez;”85 Second, his terminology incorporates a major-minor dichot- 
omy: the seminal jxittoxzs and other tonalities are named according to the7oteJizpale (A 
Mi 0 B jsi Cs5soltUt etc.)andthe quality ofthird over that final, Ma1exye OF ieWU1e - 
the manner of distinguishing these two types of keys, he explains, rests solely on the 
third,a ditoneorsemiditoneabovethexzo 如 jiale.86Rousseau thus presents the church 
keys as major-minor tonalities; in short,he explains the practice ofhis time in terms of 
its most esSSential features. 

In the practical vein of treatises, this major-minor conceptualization predates the 
treatises ofboth Rousseau and Nivers. Jean Millet, writing in 1666, furnishes a discus- 
Sion of major and minor that touches only on the cadential embellishments a singer 


84 Nivers, TyaitE, p. 19, Writes: “The twelve modes of antiquity, both natural and transposed, coOrre- 
Spond to these eight tones. Because, for example,the firstand second modes in Cso/ 灰 好 correspond to 
the ffth tone; the ffth and sixth modes in Ex Mi, to the fourth tonei the seventh and eighth modes in 
E 友 他 to the sixth tone; the ninth and tenth modes in G sol7ye 弛 to the eighth tonei the eleventh and 
twelfth modes in Ai7e,to thethird tone.” 

85 Rousseau, MeEtpode claiye,p.85. 86 Ibid.,p. 23. 
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must master; but his thinking, such as Rousseau?s, reveals basic concepts that would 
come to deftine tonal music: 


it is certain that in all singing, Speaking generally, there are but two kinds - all of the 
othersare differentbychance [accident]-oneIcall the cadence ofp.Molorofthe minor 
third; the other, cadence of 0. 9Ua11&, or ofthe major third. That of2. Mol is formed on 
all the degrees of the gamut on which one says 7e, and that of 0. VUa11i& is born of the 
degrees on Which one Says ?化 27 


Milletys use of0. Moland 0. 9Ua1l&to differentiate minor and major thirds, tantaliz- 
ingly similar to later German use ofMol and dr to distinguish major and minor keys， 
furnishes perhaps the most cogent illustration of the connection between the theo- 
Tristys pedagogical aims and his perpective on tonal organization. Form in seventeenth- 
Century theory follows fnction: as diverse as the treatises of Titelouze, Denis, Nivers， 
Rousseau,and Millet mightbe,theyareall directed toward some facet ofmusic as per- 
formed, thus contrasting with the more theoretical writings of Caus and Parran; and 
this essential difference informs their respective teachings of tonality - tonal in the 
Practical writings and modal in the theoretical. Because Practical concerns esSSentially 
displaced specujlation in French theory over a mere decade or two during the mid 
Seventeenth century, we may See more clearly here than elsewhere thatno evolution of 
musical style or of theoretical approach can adequately account for the emergence of 
modern tonaltheorizing. Instead,onetradition ofmusical thoughtsupplants another， 
a newer Set of concerns and its attendant perspective of tonal organization Simply 
replaces the older. 


Solmization and key in English theory 


IfFrench theoristslargelyturned away 人 from themodes in the mid seventeenth century， 
German-speaking theorists ofCentral and Northern Europe held fastto the terminol- 
ogy and ideas ofmodal theory throughout the century, being similar in this respect to 
the more conservative Italian theorists.88 England，by contrast，presents a wholly 
different case in Seventeenth-century musical thought. Far removed from Catholic 


87 Millet, Za pelepltipode,p.38,“il est certain que dans toutle Chant parlant generalement,iln?yena 
que de deux sortes, toutes les autres n?estant differentes que par accident, Pune que je nomme Cadence 
deb mol, ou de Tierce mineure; Pautre Cadence de b. quarreE, ou de Tierce majeure: Celle de b. mol est 
formee sur tous les degrez de la Gamme ou Pon dit RE, & celle de b. quarreE prend sa naissance Sur les 
degrez oulPon dit Ut.” 

88 Two Sources provide an overview of seventeenth-century German theory: Buelow“Music Theory: 
Germany>”; and Braun, Ca1wisixs bis Mattbpesot. See also Lester, Modes ad Keys for a thorough survey of 
ideas on tonal organization in German musical thought of the seventeenth and early eighteenth centu- 
ries. His Chapter 9,“Epilogue”(pp. 149-61), in particular, discusses the persistence of modal theoriz- 
ing and the concomitant recognition of major and minor tonalities that characterizes early 
eighteenth-century German theory. 
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Europeand its modal traditions, English theory, as evidenced in treatises ffom Thomas 
Morley through Christopher Simpson;89 gives Scant attention to the modes.9" At the 
end ofhis treatise,4 胃 aze 红 easie ztrodactiott 如 力 QCticaULUNSICLe (1597),Morley briefly 
discusses the modes: calling them“the ancient "modip>”and“the Eight Tunes>”he 
describes them only briefy as the means by which churchmen keep the “air”or “key?>” 
of a composition.9: Morley”s explanation, however, is confused because he goes on to 
listthe eight psalm tones as examples ofthese"tunes> thereby conflating psalm tones 
and modes. In a succinct chapter“Of the tones of musicke”Thomas Campion (c. 
1613) treats“moode” as a Synonym for “key”and“tone.29 Referring only vaguely to 
“thatwhich manyin largeand obscurevolumeshavemade fearefullto theidle Reader> 
Campion proceeds to make the distinction between the authentic and plagal division 
ofthe octave,Modzs QUtjpetts and Moadls jagaiy.93 This,however,is the only recogniz- 
ably modal element in Campion?s discussion, and he immediately moves on to the 
major and minor triad and never returns to modal precepts. 

In the latter half of the seventeenth century, the widely disseminated treatises of 
Jophn Playford and Christopher Simpson plainly reveal the unimportance ofthe modes. 
To Simpson, the modes were Simply abstruse and irrelevant. In the Second edition of 
his treatise,4 co7beNadi20t ob7UactcaLNUS1C (1667),he mentions them only out ofa sense 
of duty: 


Before we treat of Figurate Descant, I must not omit to Say Something concerning the 
Modes or Tones.Notso much forany greatusewehave ofthem as to letyouknow what 
is meantby them and thatImaynotappear singular, for you Shall scarce meet with any 
author that has written of music but you will read Something concerning them.94 


Farther along in this dismissive summary Simpson notes Morley?s teaching of the 
matter: 


MI. Morley upon this subject in his atrodxctioxz 如 WMSic, page 147, his scholar making 
this query,“Have you no general rule to be given for an instruction for keeping of the 
key?”answers“No, for it must proceed only of the judgement of the composer, yet 
(Saith he) the churchmen for keeping oftheir keys have devised certain notes commonly 
called the Eight Tunes”etc., of which he only gives examples and So leaves the busi- 
DesS.95 


English solmization，too，differs markedly from that in_ Continental treatises， 
although its foundations are similar. In England, theorists taught the Guidonian 


89 Cooper BUGUikcpe MMSiRteoxie provides brief discussions ofthe work ofnumerous English theorists 
of the seventeenth century and of principal concepts found in English musical thought. A shorter， 
English-language account of seventeenth-century English theory may be found in Atcherson， 
“Seventeenth-Century Music Theory: England.” 

90 John Dowland?s translation of an early sixteenth-century treatise by the German theorist Andreas 
Ornithoparcus, 4d7td1eas ONitgobU1CUS NS Micyologzs 07 trodxlctio1 COUtQ1OUG 妇 e at ofs929 (London， 
16o9), is exceptional in this regard. 91 Morley, Piazte NtQ easie zztrodxctiol, p. 249. 

92 Campion, CoxNte]010t 态 P. 343. 93 Ibid. 94 Simpson, Comljexdi2011, P. 57. 

95 Ibid.,p. 59. 
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Example 13.10 Solmizations ffom Adriano Banchieri, Caztelia MUSicale (1614),and 
Christopher Simpson,4 Comtjezaiz01t opb7Uactical7NSIC (1667) 


Hexachordal solmization (Banchieri, 1614) 


OO 
W 本 W 
AD 
< E 尝 E > 
ut Te mi 人 aa sol/re ”mi 所 Sol Sol 租 mi/la Sol fa mi Te ut 


English solmization (Simpson, 1667) 


他 ee 
报 草 芝 二 沽 AT 合 对 
| 


la mi 伺 Sol la 所 Sol Sol 乌 la Sol fa mi la Sol 


gamut of pitches and recognized the Same twofold system of Atteyrae and Yoce5.96 
Otherwise, English treatises teach solmization in the context of three key signatures 
- Do signature, one fat, and two fats, thus adding a system of two fats to the tradi- 
tional cojttols CMS and Catls MO00i5.97 English theorists also adopted a four-syllable 
System ofsolmization -7 j,sol -bythelatterhalfofthe seventeenth century. For 
comparison, Example 13.10 Shows the same music solmizated first with Guidonian 
hexachords and then with the English tetrachord: as noted earlier, the point of muta- 
tion in hexachordal solmization depends in part on the direction ofthe melody, up or 
down;98 English solmization，by contrast，does not vary according to the melodic 
motion.99 

Beyond these basic differences from Continental solmization，subtle variations 
among individual English theorists also exist: for example, Morley uses t and ye for 
the lowest notes ofa piece, substituting sol and ax in all other casesiltee Charles Butler 
retains xt andyeand addsasyllable,bpa,where 抽 would occurabovein thesolmiza- 
tion of an octave, hence the progression from G to G with no Key signature: 7 万 7e-7MI- 
rsol-Ua-bpa-ttt1oLThe correspondence between note and syllable is still one-to-one in 
Butler, but now each different letter name bearsa unique syllable name, similar to the 
heptachordal systems advocated by Calvisius and Banchieri. Table 13.8 compares the 
Solmization of five English theorists; as Playford?s treatise points out, all octaves are 
Solmizated equally: 


96 See Owens“Concepts of Pitch>” for an insightful reading of English theorists from the late six- 
teenth through the mid seventeenth centuryand a detailed accountof English solmization. Both Owens 
and Johnson“Solmization in English Treatises”emphasize the absence of modal theorizing among 
English writers. 

97 Morley is an exception here; no clear discussion of wo-fat solmization emerges 位 om his treatise， 
although he does give a solmizated example of music in two fats (p. 18). 

98 This example draws on the solmization shown in Banchieri, CazteUia MMSicale, p. 15. 

99 See Simpson, Co1tje1di211, P. 5. 100 Morley, Piazjze QQ eaSie zjtrodolctioz, p. 15. 

101 Butler, Ptzczbles oj70NSICR, P. 12. 
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Table 13.8 BGSH SOUxiZ0tO1N 


NoStONULL1B G 人 了 B C D 卫 了 G 
Morley (1597) ULt re mi 乌 SO ]a 包 Sol 
Campion (c. 1618) SOl 1a mi 但 SOl ]a 但 SOl 
Butler (1630) UL Te mi 但 SOl 1a pha UL 
Playford (1674) SO ]a mi 人 SO ]a 包 Sol 
Simpson (17o0) SOl ]a mi 乌 SO ]a 包 SOl 
ONe jut G 人 A Bp C D 卫 了 G 
Morley (1597) SO ]a 亿 SOl ]a mi 乌 Sol 
Campion (c. 1618) Sol 1]a 但 Sol ]a mi 但 Sol] 
Butler (1636) SOl 1a pha UL Te mi 但 SOl 
Playford (1674) SO ]a 包 SOl ]a mi 伺 SOl 
Simpson (17o0) SOl ]a 包 SOl ]a mi 乌 SOl 
TO Ja 帮 G 人 A 了 Bb C D Eb 了 G 
Morley (1597) 总 芝 电 志 过 汪 二 
Campion (c. 1618) 1a mi 色 SOl ]a 但 SOl 1a 
Butler (1636) Te mi 色 SOl ]a pha UL Te 
Playford (1674) ]a mi 包 Sol ]a 包 Sol ]a 
Simpson (17o0) ]a mi 包 SOl ]a 亿 SO ]a 


SOCeS: Thomas Morley, 4 j02te 0 easie MtyodUctO1 如 力 QCtCUUUSICRe ,London 1597; 
Thomas Campion,47NemWWUy opMap2G je 力 2 co2W0tte1zzott 坟 London c. 1618; Charles 
Butler, THe 7t1Czles oj7NS1CR 1 SI14G ON10 Se 她 19, London, 1636; John Playford,47 
zt 芒 OoQUCON 如 友 e Si ojUNSiCR, 7th edn., London, 1674; Christopher Simpson,4 cozzje7d2211 
ofbxacticalllsic, 4th edn., London, 1706. 


Ifyou?ll sing true without all blame， 
You call all Eights by the same name.1o2 


As little use as they had for modal theory, English theorists gave considerable atten- 
tion to tonal organization in their music. Throughout the century theorists PuUt 
forward a consistent idea of “key”(Sometimes referred to as “air”or“tune”) as the 
combination ofa concluding bassnoteand the proper cadences related to it. Common 
to all of these descriptions was the idea of “keeping the key>”(i.e., that a composition 
notend in any key other than that in which it began). Morley, commenting on a brief 
example thatbegins onaGmajortriad andendsonanF major triad,names its fault as 


102 Playford, SA ooyaxsicR, p. 13. 
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“goingoutof [the] key,one ofthe greatestfaults which may be committed.”193 He goes 
on to commentthata composition may make various internal cadences - he names the 
fourth and fifth degrees as possibilities - but that it must begin and end in the Same 
key. Campion?s discussion of tonal organization bears a similar admonition, in which 
he cites an offending church tune“begun in one key and ended in another, quite con- 
trary to nature.”14 In his correction ofthe piece, Campion allows thatit may begin on 
the ffth degree relative to the fnal, that is, begin on D and end on G.:25 Like Morley， 
Campion allows for internal cadences on various degrees, Showing examples ofallow- 
able closes (cadences) on all ofthefirstfive scale degrees,with preeminence given to the 
first degree and then, secondly, to the ffth.xo6 

Beyond this notion of tonal coherence, English theorists defined keys according to 
two criteria, the concluding bass note and the quality of third above it. In his discus- 
Sion of cadences, for example, Campion refers to “the key of G with B Hat” and “the 
key of G with B sharpe.”1o7 The Specific terms, fat and sharp, are Significant because 
theorists of the latter half ofthe century and beyond would refer to major-third keys 
as“sharp”and minor-third keysas“fat.”:o8Thearray ofkeys listed by Simpson,which 
remained unchanged through thenineeditions ofhis treatise (thelast printed c. 177o)， 
constitutes a collection of fourteen major and minor tonalities. In his demonstration 
ofthese keys,he shows majorand minortriads,signifying“sharp”>and“fat”keysbuilt 
on the following pitches: G,A, Bb,C, D, E,and F.:o9 John Playford?s 47 ztrodxctiox 如 
矿 e Si ofpUSic - also a long-lived treatise that went through some nineteen editions 
from 1654 to 173o and included the work of various authors including Campion (2nd 
edn.)，Simpson (6th edn.) and Henry Purcell (12th edn.) - only slightly modifies 
Simpson?s presentation of keys. The thirteenth edition (1697) lists sixteen major and 
minor keys, adding Bb major, Eb major, and FE# minor to those listed by Simpson, but 
notlisting Bp minor as had Simpson.ll9 

Playfords names for the keys in most cases Uses the same Sharp-fat distinction for 
major and minor as does Simpson, but in several keys Playford introduces added ter- 
minology. Forexample,forkeyson Are(Aminon and CHzxt(C major) Playford uses the 
term“the natural key”because no accidentals are needed in the key signature. BUt 
Playford”s terminology becomes confusing in instances Where the Use of “fat”or 
“sharp”in thenames ofhis keys refers,notto thequality ofthird in thetonictriad,but 
rathertothename ofthetonicnote itself: in the caseofBp major,forexample,he termas 


103 Morley, Piaize 0Nd easie itodictio1, p. 249. 1o4 Campion, Cox]t 如 ]01 坊 P. 346. 

105 Ibid., pp. 347-48. 

106 Ibid.,p. 344. Campion notes an exception to this general rule as follows:“Butifthe key should be 
in G. with B. sharpe [i.e., BH], then the last close being made in the greater or Sharpe third is unproper， 
and therfore for variety Sometime the next key above is joyned with it, which is A and sometimes the 
fourth key, which is C .2 107 Ibid. 

108 The treatises of John Playford and Christopher Simpson would use this terminology for as long as 
they were in print, until 173o and c. 177o, respectively. 109 Simpson, Co71tje110iW1Nt, p. 23. 

110 Playford, SR oj7tWSicR, PP. 198-204. 
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Table 13.9 CHpa7ies BUte1s toles, Jro7 The Principles 


of musick (63 0 

Tone/ 人 Air Do Signature one fat two fats 
(1) UT GtoG C to C FEto 了 
(2) RE AtoA D to D GtoG 
(3) FA CtoC FtoF Bb to Bp 
(4) SOL DtoD GtoG CtoC 
(5) LA 了 to 了 AtoA D to D 


(6) PHA 上 to 了 Bbp to Bb Eb to PEb 


it“BMi fat”even though it is a major key (ie.,spaz2). Similarly, Playford?s Fjzxt sharp 
(E# minon is a “fat” key according to the quality ofthird, but the tonic is F#, which 
Carries Over to the name of the key.111 

Amore detailed,ifunique,classification oftonalitiesamong English theorists is that 
of Charles Butler. Contrary to other theorists, Butler does more than Simply distin- 
guish major- and minor-third tonalities; nor does he name his tonalities according to 
the letter name of the tonic. Instead, solmization syllables lie at the heart of Butler?s 
terminology. In his discussion of the“tone”or “air”of a piece, he asserts that the 
“proper tone of each song is the close-note of the base in his final key.”122 For Butler， 
“note” refers to Solmization syllable; in addition, he uses the term “tone”or “air”to 
denote a characteristic octave Species, each of which is distinguished by one of the 
Solmization syllables (excluding MD that begin and end the octave: zt,7ye, 太 ,S00 0 and 
bpa. Drawing upon his method ofsolmization, the Specific octave Species indicated by 
these Syllables are shown in Table 13.9. 

Each octave Species, for Butler, constitutes a particular tonality, or “tone.”As Sig- 
nified in the table abpove, proceeding 位 om zt to zt (大 7e-Mi 友 -501--C-bpa-zb is the 
Solmization for the G-to-G octave Species (without fats); the same“tone ztto zt 加 also 
Solmizates the Cr-to-C octave in a one-fat key signature and the F-to-F octave in two 
flats. Therefore, each of these is the “zt tone” at different transpositions, and more 
“tones” result ffom other octave Species. According to Butler the pa tone (in modern 
terms, major with a raised fourth) is rarei the /la tone (otherwise, natural minor with a 
lowered second), even more rare.13 


111 As with solmization, the English terminology of keys was passed on to the British Colonies in 
America and informed music pedagogy there throughout the eighteenth century. Walter, G7O70S CN0 
MUjes ofMNSiCR for example, provides a Succinct description of the“sharp”and “fat”keys wholly in 
agreement with Playford?s and Simpson?s treatises (pp. 27-28):“Ifthe two Notes above the last Note 
ofyourTune bewWpole Notes [ij.e.,whole tonesj,itisupon aspa 力 Key; butifthe two Notes above,be one 
an WAole Note,and the other an pa Note [ji.e.,Ssemitones],then it [is] apat Key.2 

112 Butler, PJztctzzbples of MsicR, p. 8o. 113 Ibid., p. 81. 
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Apart ffom Butler, English theorists reduced their tonalities to two kinds as many 
Continental theorists would by the early eighteenth century. It is instructive that 
English theorists arrived atthis conception bythe mid seventeenth century: esSentially 
free of the Catholic traditions of modal theory and psalmodic practice, English musi- 
cians promoted a two tonality System slightly earlier than all but the most non-litur- 
gically practice-oriented of Continental theorists. 


Thorough bass,the“rule ofthe octave”and the circle of ffths 


Over the course of the seventeenth century, tonal style was Shaped significantly by 
the practice, heretofore unmentioned, of realizing accompaniments 位 om fgured- 
bass (or “thorough-bass”) notation. Early in the century, when treatises first took 
account of fgured-bass notation，it was explained as a Practical and convenient 
means for accompanying the relatively nevw stile yecttatmo. Agostino Agazzari, in a 
concise treatise On basso continuo playing, Del sopa1e 5S0j1U21 ga5S0 . . . (16o7)，gives 
three reasons for the practice: first, for the modern czta7 yecitato, whose aim is the 
eXpression of the text, AgazZZari asserts that the performer needs no more than a 
fgured bass and not a full score or tablature; second, figured-bass notation is rela- 
tively simple to execute compared to reading from a score or from tablature; and 
third, the great quantity of music needed to play 人 fom scores of ensemble music (QL/ 
CO1Se1to) is overly burdensome, and the economizing made possible by figured-bass 
notation Spares the accompanying musician the need of keeping a library as great as 
that of a Dottor ii eggye.14 Apart from these practicalities，the implications for 
musical style are made clear byAgazzari himself imitative and 名 gal music for which 
fgured-bass notation would be a disadvantage was considered inappropriate for the 
newer style of music - undoubtedly the secoxzda 思 ta 姑 ca - in which the clarity of the 
text is of Primary importance.115 

The implications for music theory, although unstated, are no less significant. The 
reduction ofthe musical texture and of its tonal properties to a bass line and numbers 
abovethatline would fundamentallyalterhow musicians and theorists conceived tonal 
organization.Threefundamentals ofseventeenth-centurythorough-bass practice con- 
tributed decisively to the eventual conception of tonal space: (1) the use of the major 
orminortriad as the basicharmonizing Sonority; (2) generalized Scale harmonizations 
thatenable the continuo playerto realizeharmonieswhereinadequate orno fgures are 
Supplied; and (3) the ability to accompany, or harmonize, at any pitch level. On this 
practice is founded the familiar, eighteenth-century conception of tonal space - one 
that coOmprises a Set of keys，each of whose member pitches (most conveniently 


114 AgazzZari， Del soz01e Sob021 bu5s0, p. 12. For more on the thorough bass in seventeenth- century 
practice, See Chapter 17, pp. 54o-43. 115 Ibid., p. 11. 
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Example 13.11 Antonio Bruschi, Regole ezzlcoptraba0lto ezer PaccoNtUINQUE 
(1711)“Consonanze per le otto corde del tuono maggiore>” 


用 
抬 全 7 全 全 志 全 
ee je 二 et 
号 
提 
本 -> 
# 卫 AT 
格 避 所 所 二 
3 二 可 和 c 拓 本 
后 本 se 


arranged into a Scale) are organized into a series of triadic harmonies that gravitate 
toward a tonic. In this conception, moreover, keys relate to one another in terms of a 
closed circle: the most closely proximate keys stand a fifth apart, and a progression by 
fifths 从 om one to the next eventually leads back to the point ofdeparture (see further 
Chapter 23,pp. 733-38 and Chapter 24, pp. 767-69). 

Several features ofthis comprehensiveschemecan betracedtotheprescriptionsfound 
in thorough-bass treatises from the early Seventeenth century, some from even before 
16oo. Scaleharmonizations,although intended simplyto provide guidanceforcontinuo 
Players in cases where figures are inadequate Or non-eXistent, organize the pitches of a 
Scale into a series ofchords that center on a tonic. Antonio Bruschi?s Regole jericoztrax- 
妨 Nt0 e 力 e7 Pacco1bagNatU de1 ba5S5s0 coUt1U0, published in 1711l, furnishes a point of 
arrival in the context ofscale-step harmonizations. Example 13.11 Shows Bruschi>s har- 
monization ofa major scale on G. Scale degrees 1, 4, and 3 are harmonized as perfect 
(eroot-position>) triads, scale degrees 2.3,6,and 7 as sixth chords.The purpose ofthis 
normative example, as Bruschi asserts, is to establish the key (tozo) of a composition 
through the properharmonization ofeach scale degree.According to Bruschi， 


Staying in onekey doesjlittle goodinacomposition and boresthelistener. Itis,however， 
DeceSSary to know that, in whatever key one goes,the same rule ofassigning the conso- 
nances is to be observed in all ofthem ...Intheexamples given below one will see, first， 
the consonances that mustbe given to each ofthe notes in a major key. Second,the same 
ordering [is] applied to the minor key; third, [to] diverse variations of keys.116 


Thus, particular harmonies and their progressions establish the key. Bruschi under- 
Scores this pointby illustrating in a further example how his Reyola clarifies the differ- 
ent keys ofa modulating passage (See Example 13.12). 

The origins ofBruschi"s Regyoia lie in the more general instructions for harmonizing 
abass. Francesco Bianciardi?s Byeve7egola bezzjtjbpa1a12 45S0U101e SObJQ MOa5SS0O CO 09N1SO1tE 
ListroieNtto of16o7,one ofthe earliestfigured-bass treatises, describes the 5/3 triad as 
the most perfect Sonority and stipulates that it be used in all cases, except above bass 
notes that lack the perfect ffth, which would be BH in caNptols das and EH in cajNtols 


116 Bruschi, Regole erzlcozttrabztlto,p. 36. 
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Example 13.12 ”Antonio Bruschi, Regole erzcoztrabaz1to e 力 er PaccoNtzUINQN 
(1711)“Variazioni di tuoni> 


嫩 FE 
著 志 HT 均 全 二 二 5 
介 
由 
3 3 3 3 
耻 拼 je 和 所 避 
3 3 
E 二 二 四 
Tuono di G sol re ut Tuono dAla mire 
和 全 号 和 本 全 玫 
号 
必 zz 铬 ee 二 一- er 
全 针 可 导 引 S 
如 3 
Tuono dE la mi Tuono di G sol re ut 


MO0Lllis.17 Such cases requirea 6/3 harmonization instead.Amodified version ofthis rule 
that attests its longevity appears in LorenZo Penna?s treatise (ZI 72N1 QUOo71 MINSUC0L， 
1672).118 He requires that bass notes read as Mi be harmonized with a sixth instead of 
afifth-thesewouldbeEandBin caztxsiditsandAandEin caztoxs Moiis. Two signifi- 
cant points Separate Bruschirs harmonization of the scale from Bianciardirs and 
Penna?s general rules: first, there is no implication in these earlier works of scale 
degrees Within a tonality, major or minor, Or even within an octavei Second, were the 
bass notes arranged as a major Scale in one octave, only the third and Seventh scale 
degrees would take sixth chords and not the second and sixth. 

In English theory, however, a conception closer to Bruschis Reyoa emerges well 
before the end of the century. Matthew Locke (Melotjpesia: 07 cejtazz ge1E1QL NES 7 
zCIOUG 1 幼 o00COUt1Ued-bass, 1673),forexample,furnishes a set ofharmonization rules 
that nearly duplicate Bruschis example: the bass is now conceived as the Scale of a 
“Tone” and scale degree 6, as well as degrees 3 and 9, take sixth chords.19 Scale har- 
monizations appear in Italy some time Shortly after this point: a set of instructions 


117 Bianciardi, Breve 7egol&. This brief treatise consists of a single broadsheet in which he sets forth a 

basic rule ofharmonizing a bass line: 
One must observe that music has perfect harmony comprising three elements - that is, in three 
different notes united together -among Which one makes a fifth above the bass, and the other 
athird; thus one is a perfect consonance, the other imperfect. And one must observe this for all 
ofthe bass notes that can take these consonances. But because Some notes do nothavea 
[Perfect] ffth above, the sixth is used in its Place. This occurs in those keys that make different 
mutations of the fourth, such as when one sings in BH from B to F and when one sings in Bb 
from Eto Bbp. 

118 Penna, Przli 4lbo7i, p. 146. 119 Locke, Melotjhesia, pp. 5-8. 
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from an anonymous manuscript dated to the end ofthe century, Re9yole ey PazccobUI- 
MNQt1U de busso coNtzlUo, esSsentially replicates Bruschis instructions as follows: 


The first note of the 如 opo is to be accompanied by the third, ffth, and octave. The 
Second note takes a major Sixth. The third note takes a natural sixth. The fourth note 
takes thethird,fifth,and octave,butwith the provision that, when the 如 ompo is major in 
its beginning,theaccompanyingthird should be major; ifthe 如 ozo is minor,the accom- 
panying third should be minor even inot indicated by the note or by the key [signa- 
ture]. The fifth note always takes a major third. The sixth and seventh notes ascending 
by whole steps are each to be accompanied by the natural sixth.129 


The signifticance ofthis last form ofscale harmonization lies in several points: first， 
we may recognize the distinction between the primary，root-position chords on 
degrees1,4,and $and the secondary sixth chords on degrees 2,3,6,and 9?; second, we 
mayalsoinferthe conceptofkeyin Bruschi?s toxzo,whosevarietiesare majororminor; 
and third,the leading-tone is assured by the use ofa major third over the fifth degree 
in both the major and the minor 妈 ozo. In short, both triadic harmony and tonal har- 
monic function evolve within these octave harmonizations. 

Another cornerstonein thetheoryofmajor-minor keysistheirrelationship byfifths. 
Extended far enough, a series of major or minor keys whose tonics are Separated bya 
perfect fifth will form a closed circle, allowing for enharmonic equivalence in a tem- 
pered system. Thefirstdepiction ofkeysas pointsafifth aparton such acircleis Johann 
David Heinichen?ys“Musicalischer Circul”found in his treatise on thorough-bass 
accompanimentatthekeyboard,NelezJjiotdee201d91UNQicHe 47WE1SUNIG .， .des Ge7e7QL- 
Basses (1711) (See Plate 13.1).21 Heinichen attributed his knowledge of the “musical 
circle” to his study with Johann Kuhnau, who in turn was said to have drawn upon the 
theories of Athanasius Kircher.2> The documented roots of the circle of fifths， 
however, lie in instances of a fully circular Pattern of harmonic progressions that 
Predate even Kircher. 

The motivation for envisioning a musical circle lies in the need to play chords or 
chord progressions at all possible pitch levels, which is attested by theorists through- 
out the century.13 Early on, for example, Bianciardi notes briefly that the transposi- 
tion of txomi is required “either for the convenience ofthe singers or to play in consort 
with other instruments.”124The earliest known instance ofharmonies arranged about 
a circle, however, predates the seventeenth century: WIitten Sometime in the 1590s, a 
treatise on yasyUeado (Strummed) guitar accompanimentby Joan CarlesAmat (Ga 


120 Anonymous, Regole jer Paccombug110t10, p. 69. For a later version ofthe “rule of the octave,”Ssee 
Example 24.1,p.757. Fora comprehensive history ofthe“rule”see Christensen, “The7agle de Poctazye2 
121 Heinichen, 4)0yetzSWN1I, p. 261. 

122 Heinichen，Der Gezeyal/-Bass， pp. 84o-41. Lester, Modes 14 KeyS,， ppP. 108-11, provides a useful 
Summary and assessment of Heinichen?s musical circle and its implications for the conception of keys 
in the early eighteenth century. Also see Chapter 23, pp. 733-38. The various kinds of equal and near- 
equal temperament Upon Which such cycles of perfect fifths are predicated are discussed in Chapter 7， 
PPp. 2o4-20. 123 See n. 65 above. 124 Bianciardi, Breyve 7egolx. 
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Muficalif 声 er Circul， 


za8g. 26r， 


Plate 13.1 Heinichen?s musical circle ffrom Nex ezjotde1e 2024.911Udlicpe de1S21G 
(1711), p. 261 


esba1ioia, c. 1596) features a series of tablature chords arranged about a circle.25 One 
halfofthe circle progresses in major triads separated by fifths; the other halfin minor. 
Thevoicings ofthe chords accommodateyasgyeado technique on the five-course guitar 
So that, in modern terms, both root-position and inverted triads occurL. 

Amat?s intent is clear: he means for the guitarist to be able to play major and minor 
chords on every chromatic pitch in the octave. Eighty years later，LorenzZo Penna 
(1672) shows the manner of playing four types of cadence around a complete circle 
(cziolo, 07Uotl delecadextze).26Example 13.13 Shows the first offour types of cadence 
that Penna Uses to navigate the circle of ffths. Twice in his explanation of a circle of 
cadences Penna alerts the reader to the fact that these cadences may be formed using 
either the major third or the minor.27 In these progressions We may See the concep- 
tion of twenty-four major and minor keys arranged in fifths about a circle, but this is 


125 The earliest surviving copy of the GCxitzmra esjajiou by Amat (1572-1642) was published in 1626， 
but Christensen,“Spanish Baroque Guitar”Pp. 37, D. 1o, dates the treatise to 1596 on the basis of 
remarks made byAmatin his dedication and introduction. Two further studies, one on Amat's treatise 
and another on the impact of guitar music on tonal style, reflect the little-known infuence of popular 
genres on tonal theory and practice during the seventeenth century: Hall,“Joan Carles Amat>”; and 
Hudson“Italian Guitar Music.” 126 Penna, Pil1 41bo7i, pp. 173-83. 

127 Ibid., ppP. 178, 182. 
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Example 13.13 ”Lorenzo Penna, Zi bt QUOo7E MUSUCa0 (1672) “Circolo,o ruota delle 
cadenze del primo ordine> 


b9 b9 b9 b9 b9 
7 字 > > bz 
5 6 5 65 石 6 5 厅 5 655 5 655 
招生 4 扫 34 和 4 打 34 和 4 3 4 和 3 3 4 和 3 
[ce ee 一 
了 了 3 《3 [9 
O7dima1ie 
9 b9 b9 b9 
已 b> b> bz> 
5 655 5 655 5 655 5 655 
3 4 和 3 3 4 和 3 3 4 和 3 3 4 和 3 
[2 人 人 上 人 
《7 
尼 stravaga1ti Per pD 1iolle 
9 9 b9 
> 祥 多 
五 65 5 65 5 65 
招生 和 要 34 了 4 打 344 相 3 打 
划 e 9] 


区 三， 和 全 全 


尼 S1rava8a1EE Per 下 # 


inference only: Penna recognizes the eight 妈 o1iz notmajorand minor keys; he demon- 
Strates a circular progression,but makes no claims ofrelating keys,or 好 opi, on a circle; 
and Penna?s aim is to reinforce the accompanist*s abilities, not to instill a new concep- 
tion oftonal space. 

At the end of the Seventeenth and beginning of the eighteenth century， 
Werckmeister argued repeatedly for temperaments that allow a closed circular pro- 
gression of harmonies.128 For Werckmeister, the advocate of both equal and unequal 
temperaments that facilitate the use of any tonality, the musical circle connotes one 
essential feature: itis closed,thus comprisingatempering ofintervals in which no wolf 
fifth exists and thus assuring a continuous progression through all keys. It is therefore 
Werckmeister who explicitly connects the circular model oftonal space with the use of 
all conceivable keys and the temperaments that make such keys possible. But the idea 
of viewing distinct keys around a circle is not articulated before Heinichen in the 
Second decade of the eighteenth century. 


128 Werckmeister, O19e/-Pyobge, pp. 78-79. See Werckmeister, Die 110thmeNdlgstelt 470NE7CRNNGEN PD. 213 
and his Mzsicaliscjpe Payradoxa/-Discox1se, pp. 50-5l, Where he makes similar arguments for tunings that 
make possible a series ofharmonic progressions through a closed circle. Also see Chapter 7,pp. 215-16. 
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Cadence typesand terminology 


The cadence proves crucial to the conception of an emerging tonal System late in the 
century. Put simply, the most immediate means of articulating a final or establishing a 
keylies in the cadence. Earlier in the centuryy as seen Previously,theorists concentrated 
on proper cadence positions With respect to the final ofa mode or key (see Table 13.7 
above). From the mid-century on, theorists also began to devote more attention to Spe- 
cific cadence types.The crucial difference between themthen as novw liesin the degree 
of fnajlity they achieve. In order to illustrate the nature of various cadences, Seven- 
teenth-century theorists frequently draw upon analogies with language in which 
cadences are likened to punctuation.29 As Etienne LouliE (1696) points out， 


[the cadenceisamelodicending.Now melodiesarerelatedtoanair [much in the same 
manner] as periods and other parts [ofspeech] are related to an address. Theendings of 
these melodies, or Sections of which an air is composed, are related [in Speech] some- 
times to periods, sometimes to commas, SoOmetimes to question marks, etc., according 
the different manners in Which these melodies conclude.139 


Unfortunately, LouliE pursues the analogy no further, not mentioning Which cadence 
might be associated with which type of punctuation. 

Apart from analogies made with grammatical punctuation, theorists of the seven- 
teenth century lay out the Specifics of cadences in terms of either contrapuntal normas 
OF thorough-bass practice. In the context of contrapuntal rules the cadence is 
described as a particular convergence between two lines of music - a perfect interval 
(most often an octave or Unison) attained through stepwise motion in both voices. 
Contrapuntal terminology，moreover，heavily infuences the terms applied to 
cadences:analogousto simpleand composed counterpointare simple cadences - note- 
against-note progressions of consonances only - and composed (co7tbjoste) or dimin- 
Uted (ditzUte) cadences - progressions containing various rhythmic figures that 
include dissonances along with consonances.1331 Similarly, the perfection or imperfec- 


129 The analogy may be extended in order to make a distinction between cadences and claxysxiae: 
Whereas cadences serve as punctuation, CUaxsWjae stand as the syntactical unit that is articulated by such 
Punctuation. Berardizs 1 PercpE7ptstcale (pp. 38-43),for example, contains brief musical phrases, called 
CQUSULe 0MONiChe that define each of the twelve modes. Moreover, Berardi, MiSceUiajtea MUNSiCQLe, p. 124， 
implies this distinction between cadence and claxsxia by using them together in the following passage: 
“Lacadenzaeipinnobile,scilpinvagoornamentoy,che sitrovinella Musica tuttavia none lecito Usarla， 
Senon quando Sariva alla clausola, overo periodo della prosa, o pure del verso . .2 (The cadence is the 
mostnobleand charming ornamentthatone may find in music. All the same,itis not permissible to use 
让 示 one has notarrived at the cUaWsyix, or period ofthe prose or verse....) 

Some theorists, however, do not observe this terminological subtlety: referring to the very same 
musical phrases that Berardi would use morethan halfa centurylater, Parran;7TyaitEdex7MUNS1gNe,p.129， 
Simply calls them “cadences en chaque mode.” 

130 Louligk, Elitex 帮 ,p. 83. (The translation used here is that of Albert Cohen.) Berardi offers a similar 
definition in his Misceliixzea MUNS1CQaLe, p. 124. 

131 Penna，Pyrzmi 4Lbo7i，p. 1323; Bononcini，Mzsico 加 ac0，p. 8o; Berardi，MisceLiaNea MUSiCALE，pP. 
124-25. 
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tion of a cadence derives from the comparable classification of intervals in contrapun- 
tal theory: a cadence is perfect or imperfect depending on the consonance that results， 
exceptthatonlytheoctaveand unison,and notthefifth,definea perfectcadence; those 
cadences resulting in athird, fifth, and sixth are considered imperfect.13? 

The continuo player”s perspective, in contradistinction to contrapuntal teaching， 
emerges in descriptions ofa cadence either as a characteristic gesture in the bass, OT as 
Specific intervals over the bass. Penna?s cade1ze de!b7zi0 01d11le (See EXample 13.13) are 
harmonizations of a bass that leaps down afifth or up a fourth; his cadejze delsecoxzdo 
Oile (cadences of the second order, ofa bass that leaps down a fourth or up a ffth; 
and so on.133 In a variant on this line of thinking,， Berardi categorizes his cadences 
according to the intervals formed by voices above the bass line. His cadence types 
include: cadeN24 好 se 妨 Ma e Sesta Up 如 (the cadence of the seventh and tied sixth); 
Cade1l20 下 GIUU1tQ 1501 好 cot teyza (the cadence ofthe fourth resolved to the third); 
and cade120 .. .三 GIUU1ta e te120 e GUNQ1t0 8 Se 大 M0; Sestz e GUN1tZ (the cadence of the 
fourth-third-fourth and seventh-sixth-fifth) (the last two are Shown in Example 
13.143).234 

The 人 fact that perspectives associated with contrapuntal terminology or with thor- 
ough-bass practice often illustrate two Sides of the same coin - two views of a single 
mnusical gesture - emerges in a further example given by Berardi. A cadence he labels 
ClPaxttica Simply adds a bass line to the 包 ndamental convergence of two voices on a 
Unison or octave (Example 13.14b): this results, to use cUrrent terminology, a IV-V-I 
progression ending with a perfect authentic cadence ouUt of a standard two-voice 
contrapUntal prOgression.135 

And yet, while Berardirs example might seem to reconcile older and newer perspec- 
tives on the cadence,a considerable distance separates OUF own harmonic reductionist 
perspective from the more multifaceted conception of seventeenth-century theorists. 
Apparently similar cadences, for example, might be considered separate cases in the 
Seventeenth century: Berardi, for example, treats the two closely similar cadences of 
Example 13.14a as distinct types because each uses a different Set of intervals over the 
bass. Likewise，La Voye-Mignot places Several cadences into a single category that 
modern theorists mightnot group together.Thethree cadences of Example 13.14c;all 
Cadeliesba11zitesbecausethey converge on an octave,include only one cadence that we 
mighttodaylabelasa perfectauthentic cadence. In fact,thethird oftheseis,in modern 
terms, a Phrygian half cadence. 

La Voye-Mignot?s discussion ofcadences otherwise stands out for the sense oftonal 
focus it imparts. His three cadences - perfect (azjzite), broken (obxi, and waiting 
(attezdajtte)-differlargelyintheir degreeoffinality,a pointhe underscores bynotating 


132 Bononcini, Mzsico 思 74 大 co, p. 8o. 133 Penna, Pili lbo7i, pp. 173, 176. 

134 Berardi, MisceUazeax MUWsicale, pp. 16o-61.A fll inventory of seventeenth-century cadence types is 
found in Siegfried Schmalzriedt?s entry“Kadenz>” in 五 MT 

135 Berardi, MisceLlajea MMSiCUe, p. 161. 
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(d) La Voye-Mignot (1656), “cadence rompue”and“cadence attendante> 


二 


二 中 


人 


撕 对 


less conclusive cadences in Shorter note values (Examples 13.14c-d).A clear hierarchy 
thus informs LaVoye-Mignot*s cadences: the perfect cadence achieves resolution on an 
octaveorunison; thebroken cadence(similarto thedeceptive cadence)a deviation from 
this anticipated resolution; and the waiting cadence an expectation ofthe octave with a 


cadencejustprior to aresolution (similar to the“half>” cadence). 


But despite the clarity and logic of La Voye-Mignot?s approach to cadences, it is 
hardly representative. Writing at the end of the century, Charles Masson (1699) sets 
forth two different criteria by which to distinguish cadences: conjunct or disjunct 
motionand perfectorimperfectresolution -thatis,octaveandunison,or otherwise. In 


coOntrast to La Voye-Mignot, moreover, Masson?s two-voice examples give precedence 
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to those cadences using conjunct motion, reversing La Voye-Mignot's preference for 
the“authentic” type of perfect cadence, so that Masson prioritizes the second type of 
cadence seen in Example 13.14c over the first. Perhaps most intriguing in Masson?s 
theory of cadences, however is its mix of both new and old ideas. As he points out， 
cadences may occur on the final, mediant,or dominant - a Prescription that originates 
with Zarlino - ofthe two modes recognized in 1699,majorand minor.136 


Twenty-four majorand minor keys organized around acircle offifths constitutesafun- 
damental and enduring schematization oftonal space, one that SUrvives to the present 
day. The beginnings of this conception in the seventeenth century, rather than illus- 
trating the metamorphosis of modes into Keys,， instead reveal the convergence of 
Several Strains frmly rooted in Seventeenth-century theoretical and Practical tradi- 
tions: the church keys, originating as psalm tone settings, compose a core Set of eight 
tonaljities that were themselves expanded by means oftranspositions to a maximum of 
twenty-four keys; Scale harmonizations in fgured-bass treatises define the individual 
keys themselves by establishing the Primary and secondary triads centered on a tonic; 
andthenavigation ofa complete circle ofkeys related byfifths shows transposition and 
modulation extended to their fullest potential, ultimately requiring tunings predi- 
cated on a closed circle of ffths. 

Such summaries, however, pass too quickly over the particular ljanguage in which 
these ideas are communicated to us.A single example - a brief pronouncement from 
an anonymous treatise, probably of the early eighteenth century - well attests to the 
enigma of much seventeenth-century theory. The conception here is crystal clear, but 
the language with its freight of long-standing connotations nearly obscures the 
Imessage: 


On the modes:Isuppose thatthe student ofmusic already knows the church modes,of 
which thereareeight,and thatupontheseeightmodesarebased the psalms,antiphons， 
hymns, introits, etc. for singing in the church ... In our modern music we have modes 
thatare distinct from the above-mentioned church modes . . . But because these [latter 
modes] have been altered and mixed with one another,Ihave set down only two: one is 
authentic, the other plagal. THpe Qtgyeztic pas 友 e NU107 友 1 人 太 eagqal pas 友 e Mo7 友 2 
[emphasis added].237 


Seventeenth-century theory thus comprises a body of writings that vividly exem- 
plifies the clash between inherited precepts with their accompanying terminologyand 
new conceptions that Strain the existing musical language. Herein lies the greatest 人 aS- 
cination and challenge of musical thought from this era. The search for a means of 
expressing nevw ideas prior to the creation ofan adequate Vocabulary characterizes the 
mostenigmatic - butultimately the most revealing - theory ofthe period. 


136 Masson, NoWeaU tyaitE, pp.49-55. 137 Zattato delayte 碍 cottrabo0l 如 ,p.75. 
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Dualist tonal space and transformation in nineteenth- 
century musical thought 


HENRY KLUMPENHOUVWER 


Introduction: tonal systems without Scales 


Nineteenth-century music theory in German-speaking countries divides reasonably 
into two main traditions: thorough-bass styles ofmusictheory and harmonic dualism. 
The approaches are usually thought ofnowadays as scale-degree theory and function- 
alism, respectively; since the emphasis in the account here is on chord structure and 
chordal relations as expressions of such Structure, the traditions are characterized So 
as to foreground these particular aspects in their approach. 

Interestingly，by the last half of the nineteenth century, the two traditions had 
become connected to different geo-political formations in Central Europe, such that 
we may properly speak of thorough-bass theory as Viennese (Or more generally, 
Austrian) and harmonic dualism as Prussian, in the sense that these approaches Were 
developed or extended within the context and dynamic of relevant educational insti- 
tutions and their corresponding research e 太 oi in those two areas.!Athird major tradi- 
tion, the fundamental-bass theory emanating from the work of Rameau, was more 
international in scope and influence. In spite of obvious dissimilarities, it was consid- 
ered by harmonic dualists (in particular, Riemann) to form an important early articu- 
lation of a number of theoretical concepts basic to their own approach, a judgment 
Shared less positively by Heinrich Schenker, who saw Riemann?s approach to tonality 
as little more than warmed-over Rameau.z This particular alignment of approaches 
Seems based entirely on whether one held that the structure-forming relations within 
chords could withstand registral rearrangement (as both Riemann and Rameau did) or 
not (as asserted by thorough-bass theorists). 

The thorough-bass tradition of music theory has its institutional origins in the late 
feudal/early modern institution of the Kapellmeister System of central Europe and 
extends as an identifiable theoretical movement roughly from the work of Heinichen 
to that of Sechter and late nineteenth-century Viennese theory in general, including 


1 A particularly useful examination (in English) of German universities in the nineteenth century is 
MecClelland, State, Societ 如 ON Litziye1szbb 友 Ge71012). 2 See Chapter 26, pp. 832-33. 
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Schenker”s.3 The basic tenets of the approach remained generally stable throughout 
this period, although there were important attempts to Update the tradition in the 
Second halfofthe century,none ofwhich gained even local or partial acceptance.A par- 
ticularly interesting example is the work of Heinrich Joseph Winzenhorlein 
(1819-19ol), who, under the pen name Heinrich Joseph Vincent, complained about 
thorough-bass theory;”s failure to accommodate chromatic music and to take into 
account the phenomenon of the tonal center”s absolute dominance in music. Yet even 
more importantly for him, the tradition was hopelessly entangled with primitive key- 
board temperament schemes. His principal work, Die Bipeitit der70e 此 advancesa 
detailed revision - although Vincent himself saw it as a repudiation - of Sechter?s 
Version of thorough-bass theory, a revision that assumes equal temperament and， 
accordingly, twelve chromatic Scales. Vincent furthermore proposes thatall fgures be 
calculated from the contextual tonic rather than from the bass pitch ofeach chord. The 
former figures represent what he calls“absolute intervals”; the latter, traditional 
figures are in his view merely“incidental intervVals.24 

As an approach - and this is as true of Vincent as it is of Heinichen or Sechter - 
thorough-bass theory might reasonably be characterized as principally scale-based, in 
the sense that it begins by taking as a do7jtle the concept of scale - conceived as a col- 
lection of pitch-classes with a_ corresponding scheme of Structural differentiation 
among its members - and developing from it all other pitch elements,，particularly 
chords, their internal Structure, and their interrelations. In effect the scale represents 
the originary, imaginary topography within which tonal music is to be conceived. The 
topography or space projected by scales, though unidimensional，is quite clearly 
derived from the material space of instrumental construction (itself emerging from 
modal conceptions ofmelodic systems as well as from acoustic properties ofairfowing 
through metal or wooden pipes). 

The second music-theoretical tradition, harmonic dualism, is the starting point for 
the present chapter. Unlike thorough-bass theorists, almost all of those belonging to 
this tradition took seriously the Prussian physicist Hermann von Helmholtz?s materi- 
alistand empiricist research project - established not only in his well-known Die Zeye 
VON CE1N 7ONEN12UQUNGEN 0 力 1S10lag1ScHe GUNUQUUGe 7 die THeoyie dey WMS 太 of 1863 
(translated as O7 态 e Se1508015 of7TD1e 05 0 PJSiological Basis jp7 切 e THeomy of Mosic) but 
also in his work on optics and color theory- which involved using physiology (studied 
according to the research protocols of physics) as a point ofdeparture. Ifscales appear 
in the writings ofthese theorists, they do so notas a foundational concept, but rather 
as a product of other procedures. Accordingly, the class of theoretical topoi within 


3 Discussed in Wason, Viexese THeo1. Also see Chapter 25, pp. 788-94. 
4 Wason?s“Progressive HarmonicTheory>” represents,as farasIcan tell,the firsttreatment ofVincent 
in English. For more on Vincent, see Chapter 1o, p. 286. 
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which such approaches originate is markedly different from the unidimensional locus 
of pitch(-classes) projected in scale-based theory. 

The firstmajor articulation ofharmonic dualism as a full-blown theory of music was 
putforward byyetanother Prussian-based physicist,Arthurvon Oettingen,y who took 
the results ofHelmholtzs work on the physiologyand acoustics relevantto music,and 
Synthesized it with features found in the more traditionally articulated harmonic- 
theoretical work of Moritz Hauptmann;6 the second major impulse is the more 
infuential work of Hugo Riemann, who repackaged the work of Oettingen for use in 
the recently established professional programs in conservatories and universities, and 
Whose approach - or at least, aspects of it - dominated continental music theory well 
into the twentieth century. 

This chapter examines the theoretical approaches developed by Hauptmann， 
Oettingen, and Riemann, with a particular emphasis on the issues of chord structure 
and chord relations or transformations. In doing so Ishall give a sympathetic account 
of harmonic dualism as a Structural premise and as a historical development. An exam- 
ination of associated topographies of chords, topographies whose dimensions are 
articulated by transformations, follows. 


Klangs: monism and dualism 


Almostall tonal theorists have proposed that triadic Structure arises frfom a fundamen- 
tal, conceptually anterior, constituent pitch - Such as 7U4iX, SO Jo7zd01NENtZL GUNLtO1， 
五 azbpttoz - that exerts Unity on the collection by means of an array of intervallic rela- 
tionships sanctioned by Nature (through, say, various properties of string Vibrations 
or harmonic overtones) or, less commonly, by convention or Practice, that is, history. 
(See Chapter 3, pp. 85-91 for further discussion of this question.) Theorists have dis- 
agreed,however, on the factors that could determine the dominant pitch in triads,the 
intervallic relationships that ought to be privileged, and the manner in which these 
considerations are deployed in triadic structure. 

In classifying this kind of theoretical work, it has become commonplace to estab- 
lished a primary opposition between Rameauian - that is, pertaining to Rameau of the 
Taiti de Daopie -名 ndamental-bass procedures and the operations of figuredq-bass 


5 Earlier attempts byRameau (GeEzelxatioxz pa7MONtigUe, 1737) and Goethe in his 7Dxzjejpye (1815) seem not 
tohavemade much impression on their contemporaries or immediate followers. For more on Rameau?s 
proto-functional theories and their progeny in the eighteenth century, see Chapter 24, pp.768-7o,774. 
6 Itneeds to beremembered thathowever inspirational Oettingen (and Riemannpn) found Hauptmanmn2s 
work to be in connection with Helmholtz”s research，Hauptmann himself was dismissive of 
Helmholtzs writing on music, claiming that since Helmholtz failed to account for the role of psychol- 
ogy in the structuration of musical events and musical systems his work did not achieve the status of a 
Proper musictheory. Hauptmann?s remarks are contained in the form ofa letter to Otto Jahn,later pub- 
lished in 1863(“Ein Brief M. Hauptmann?s2). 
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theorists，coOrresponding conceptually to an opposition between“harmony”and 
“counterpoint:”which are construed in this context more as theoretical e 太 oi rather 
than properly Structural categories. Under this view，the corresponding music- 
theoretical work of writers such as Oettingen, Hauptmann,and Riemann - all consid- 
ered harmonic dualists to Some degree - constitutes an Unsuccessful peripheral 
tradition. Itis safe to say thatthis view or Some reliable variant of it serves as the dom- 
inant approach in Anglo-American theoretical circles. In other words, contemporary 
music-theoretical debate about triadic Structure (to the extent that it actually takes 
place) is framed by a common acceptance - OF better, the naturalization - of some 
variety of harmonic monism. The degree to which fgured-bass and fndamental-bass 
protocols,all ofwhich depend on scalesasa pointofdeparture,have been hypostatized 
by theorists is easily measured by the degree to which active discussion of premises - 
whether presented in cognitive or in Structural categories - are either thoroughly mys- 
tified (ironically，by appeals to empiricist themes) or Simply avoided altogether. 
Correspondingly, critiques of harmonic dualism are generally empty of content, and 
relyeither on similarenactments ofmystification or on sheer invocation ofdisciplinary 
Sanction in order to reinforce the predominant orthodoxy of harmonic monism. 

Before progressing any further, it is worthwhile clarifying the use of certain termi- 
nology. I take “harmonic monism> to represent categories of music-theoretical worK 
that assume the abstract primacy of the major triad, which finds its concrete form in 
the acoustic Structure ofthe overtone Series or in the properties of certain advantaged 
integer ratios applied to String division; accordingly, the minor triad appears in Such 
theories as a derivative, produced by History, or in the case of Schenker, by the true 
Subject of History, the Artist. I take“harmonic dualism>”to represent categories of 
music-theoretical work thataccepttheabsolutestructural equality ofmajorand minor 
triads as objects derived from a single, unitary process that Structurally contains the 
Potential for twofold,or binaryyarticulation.Thereare,ofcourse,other procedures for 
formalizing a distinction between monist (of some kind) and dualist (of some kind) 
theories of triadic structure, but they do not engage the particular issues I am con- 
cerned With here. 


Hauptmann， Moritz Hauptmann (1792-1868) published his most important Work， 
71He Nate of Taio0 OU0 Metye in 1853. The commonplace characterization of his 
work as Hegelian and idealist is rather unhelpful, since it encourages an easy dismissal 
of Hauptmann?s signifticant theoretical insights, in turn distorting a proper Under- 
standing of technical development within nineteenth-century North German music 
theory. Furthermore,singling Hauptmann outasan idealistdistracts us 位 om the styles 
ofidealism underlying mostapproaches to musictheoryeven in its currentforms.And 
while Hauptmann himselfregarded his work as Hegelian-dialectical in character, it is 
di 全 cultto seetherelations between his Categories as instantiations ofproperly dialec- 
tical progression, despite the stream of Hegelian code words. 
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Nevertheless, 7Tjpe Natzye ofDa71iO 0N1d Metre Sought to provide for the firsttime a 
natural ratherthan aestheticbasisforthefoundational harmonicand metrical structural 
categories of music in both their subjective and objective extensions. On Riemann2s 
view, Hauptmann thereby formulated music theory?”s dominated research project.7 

In Hauptmann?s dualistic model, there are three“functions”assigned to pitches 
that constitute major and minor triads (or as we will call them, following Hauptmann， 
“klangs>): unity (Eztpe 芍 ; duality or opposition (Zezpe 芍 ; union (YE7rbiUdUNI).8 The 
functions or “Moments”(as Hauptmann prefers to call them) are respectively asso- 
ciated with the octave, the perfectfifth,and the majorthird,whose primacy he derives 
from string division. Labeling the three 包 nctions respectively LI, II, and III for refer- 
ence, Hauptmann assigns them to triad members according to two rules: 


1. Iand II form a perfect ffth (mod 8ve) 
2. [and III form a major third (mod 8ve)9 


Therules stipulatethat only the pitch thatactsasIorthe Bizpettparticipates in both 
the perfectfifth (mod 8ve) and the majorthird (mod 8ve) relationships.The octave rela- 
tion regulates the two Structural intervals by allowing them to appear modulo the 
octave, as inversions or compounds. In turn, the Structural assignment of I, II, and III 
withstands registral rearrangement of triadic members. 

Figure 14.1 demonstrates how Hauptmann, following these formulations, distrib- 
utes the three symbols I, II, and III among the pitches that form a major triad. Figure 
14.2 carries out on a minor triad the procedures for assigning the functions I, II, and 
III. Comparing the assignment of function labels in minor triads and major triads， 
Hauptmann analyzes the constitutive perfect fifths and major thirds as intervals 
directed upwards:in majorklangsthetwo intervals extend respectivelyfrom Ito IIand 
from Ito III; in minor klangs the two intervals extend respectively from II to Iand 
from III to I. Furthermore, Hauptmann Writes， 


[the determination of triadic intervals is . . . taken to proceed from a positive Unityy 
from afundamental tone,to which the fifth and third relate.They may be considered as 
Opposed. Ifweexpress onebysaying thatatoneAasa perfectfifth and majorthird,then 
We can eXpress the other in the opposite sense that a tone 1 a perfect fifth and major 
third. Having is an active condition; being, passive. Both determinations in their two 
meanings relate to Unity which is subject, on one hand, to Having (ExzpezD) in the first 
determination,and,on the otherhand,to Being Had (Cepapt-wWeraez) in thesecond.The 
first corresponds to the major triad; the second, the minor triad.lo 


7 Harrison, 瑟 C7MlON1C Potctioz pp. 218-21. Harrison?s work is an extremely interesting and thorough 
recounting of harmonic dualism beginning with an examination of the theorists discussed phere， 
although with a somewhat different focus. For a discussion of Hauptmann”s theories on meter and 
rhythm, see Chapter 21, pp. 677-82. 

8 Hauptmann?s remarks on chord Structure appear in 瑟 a7MtONi 000 Metril pp.25-35. Ka is techni- 
cally the German word for “resonance”or sound”although in this context it refers Specifically to the 
ontological entities of major and minor triads, whether generated acoustically or logically. 

9 This discussion is expanded in Klumpenhouwer“Riemann Transformations”Pparagraph 9. 

10 Hauptmann, 瑟 Z7MNON 004 Meti 认 , p. 32. My translation. 
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Figure 14.1 Hauptmann?s pitch functions assigned to members of a major triad 
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Figure 14.2 ”Hauptmann2s pitch functions assigned to members ofa minor triad 


To foreground these chord-structural issues, we Shall represent dualist klangs here 
as ordered pairs. The first element defines Hauptmann?s I-function Or ZEzzpe 引 The 
second element defines the klang*s modality: the symbol 人 (replacing Riemannys and 
Oettingen?s“+?) representsa major (over” or “Super) klang,orapositive” Fotpe 比 
as Hauptmann calls it; the symbol / (replacing Riemann?s and Oettingen?s“o”) repre- 
Sents a minor (or under, or Sub) klang, or “negative”Eztpe 引 Hence, the klangs in 
Figures 14.1 and 14.2 are respectively represented as Bb 个 and FJ 

Under Hauptmann?s explanation, a dualist model organizes aural sensations in 
roughlythefollowing way:whenlisteningtoatriad,pickoutamajorthird or its inver- 
Sion, and pick out a perfect fifth or its inversion; when you do,you will become aware 
that one pitch in the triad is involved in both relationships and thereby seems more 
prominent than the others. By way of contrast, a fundamental-bass model organizes 
Sensations in roughlythe following way: when listening to atriad,reorganize it so that 
it takes Up the smallest registral space and so that only thirds and fifths are formed; 
assign prominence to thelowest pitch and takenote ofthe quality ofthe third between 
that pitch and the nexthighest.Andafigured-bass model organizes aural sensations in 
roughly the following way: When listening to a triad，concentrate on the lowest- 
Sounding pitch,and assign it prominence; imagine athird and a fifth above the lowest 
pitch (the qualities of which are determined by a contextual diatonic collection); 
pitches that do not lie a diatonic third or fifth above the prominent pitch are momen- 
tarily displacing the pitches that do. 

These scripts for generating monistand duajist Structure respectively for major and 
minor triads from simple elements of structure and the sensations that correspond to 
them are especially suggestive of Zarlino”s well-known discussion of triads in his Ze 
在 ON1 ZNONCe.I There， he gauges the character of the third (or tenth) that 
extendsabovethelowest-sounding pitch in atriad:“Eitherthis is minorand the result- 
ing harmony is ordered by, or resempbles, the arithmetic Proportion or mean, Or it is 


11 Riemann 人 famously mistranslates the passage which enables him to promote Zarlino as a harmonic 
dualist, work debunked later by others, notably Dahlhaus in“War Zarlino Dualist?? 
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majorandtheharmonyis ordered by,or resembles,theharmonic.”12 Yet,Scarcelya par- 
agraph later he writes: 


But since the extremes of the fifth are invariable and always placed subject to the same 
Proportion, apart 位 om certain cases that are Used imperfectly [i.e.“only two parts are 
heard singing together?"], the extremes of the thirds are given different positions.7Tdo 
NOt S00 形 827eNt 2 0b01 旋 01 了 TS) 磷 8e7ej 太 0s 井 0o1. TI say different in position for 
when ... the major third is placed below, the harmony is made joyful and when it is 
placed above, the harmony is made mournful. Thus from the different positions of the 
thirds which are placed in counterpoint between the extremes of the fifth or above the 
octave, the variety ofharmony arises.133 [Italics mine] 


Zarlino?s two explanations are particularly striking in the context ofthe monistand 
dualist Schemes for organizing triadic intervals presented earlier. In 亿 ct，using 
Zarlino?s categories, it is possible to characterize monist theory as the view that arises 
人 fom“listening across position”over against dualist theories that arise from“listen- 
ing across proportion.”Fixing the boundaries of the fifth and concentrating on the 
major third compels the organization ofaural sensations described above with respect 
to Hauptmann?s model, though admittedly it does not address in any way the proce- 
dures under which triadic structure is generated. 7Hose rather are Suggested most 
Strongly by Zarlinoys derivations of major and minor triads from harmonic and arith- 
metic means ofthe ffth, respectively, since the harmonic mean is obtainable by taking 
the reciprocals of the terms of an arithmetic series. The point here is not primarily to 
Salvage Riemann?s frequently discredited characterization of Zarlino as a dualist， 
though that issue is a potentially engaging and fruitful enterprise, but rather to fore- 
ground in Zarlino?s account the possibility ofembracing both models as equally con- 
ditional and Serviceable“modes”of conceptualizing the Structure ofmajor and minor 
triadsand theirrelation to oneanother,byusing relative registral position and diatonic 
interval size as Variables. 


Oettingen. The physicist Arthur Joachim von Oettingen (1836-192o) can be Seen as 
thetrueheir of Hauptmann?s dualism, having developed and pursued mostrigorously 
in his 五 aiONiesySte7l 2 CQje7 BtoiCcRG of 1866 the dualistic framework laid out 
philosophically by the Leipzig Kantor. But Oettingen could not simply appPropriate 
Hauptmann?s thesis uncritically, for an important Work had appeared in the years 
immediately following the publication of Hauptmann?s principal treatise that cast 
considerable doubts upon its dualistic foundation: Hermann von Helmholtz?s Die 
Zepye VON de21 7DNE1Nb12ld21GEN 0 力 1Siologiscpe GUNQUUGe 7 0ie THeoxie der Wi In 
this critical work (discussed in more detail in Chapter 9, pp. 259-62), Helmholtz had 
disputed Hauptmann”s dualism by showing how the minor harmony was really an 
inferior and “corrupted” (et 的 form of the major triad by virtue of its having 


12 Quoted in SR, p. 448. 13 Ibid., p. 449. See also the excerpt quoted in Chapter 24, p. 754. 
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Figure 14.3 ”OOettingen's diagram of tonal Space (from 囊 Q7MON1ESJStEN1 P. 15) 


greater interference among its constituent Upper partials. Oettingen attempted to 
Salvage the equal ontological status of the minor triad by showing its generation to be 
oppositional (eqexsitzlicj) to that ofthe majortriad. IfHauptmann had claimed that 
the minor triad carries“passive”characteristics because its tones are themselves over- 
tones ofvarious fundamentals,while the tones ofa major triad sharea common funda- 
mental (Sezt vs. Hapgej), for Oettingen, the opposite was true. That is, the notes of a 
minor triad actively pave differing fundamentals, while tones in a major triad are pas- 
Sively bez9gy overtones of the same 名 ndamental. This is the basis of his distinction 
between 加 pomtici) and to71iczb (discussed farther belovw. The point is that Oettingen 
attempted to reconcile Hauptmann?s logical arguments with Helmholtz?s acoustical 
and physiological arguments. The result was the most thorough-going and undiluted 
doctrine ofharmonic dualism articulated in the nineteenth century. 

Oettingen takes as a starting pointa notion ofindividual pitches (under just intona- 
tion) defined as frequencies expressible as gm3n2P，where m, n, and p are integers. 
According to Oettingen, no matter how much the integers m, n, and p vary, one can 
neverexpress one pitch in morethan one combinationySsinceeverynumber maybeana- 
lyzed into prime 人 actors in only one way. (This is, of course, untrue if one takes the 
fifths and major thirds involved to be those developed by equal temperament - meas- 
Uring 7oo and 4oo cents, respectively - rather than the pure fifths and major thirds of 
just intonation, measuring 7o2 and 386 cents, respectively.) 

Such premises lead very naturally to diagrams like the one presented in Figure 14.3， 
reproduced from Oettingen?s 瑟 C7MlONiesySteNl 2 QUULE7 ENtWiCRNIG (1866). Rows are 
measuredin perfectfifths,columnsinmajorthirds.Allcolumnsandrowsareunderstood 
toextendinfinitelybeyondthelimitsshowninthediagram.Thesingleand double over- 
andunderlinesremindusofthedistinctions between pitchesofthesameletternamebut 
which correspond to different frequency measurementsunderjustintonation. 

Thediagramaids in calculating therelationship orinterval 位 om one pitch to another 
as powers of major thirds (5/4) and perfect fifths (3/2), as (5/4)mx (312)n. As the rovw 
headings suggest, moves Upwards within columns - that is, moves by increments of a 
major third - are measured by positive integers, and moves downwards by negative. 
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And as the column headings suggest, moves to the right within a row - that is moves 
by increments of a perfect ffth - are measured by positive integers, and moves to the 
left by negative integers. So, for example, the interval ffom cr in the center of the 
diagram and bl to its upper right corresponds to (5/4)x*(3/2), Or (15/18). 

Oettingen?s notion of chord structure may be reasonably described as the applica- 
tion of Helmholtz”s discussion ofharmonic overtones and Undertones to certain broad 
features of Hauptmann?s notion of triadic construction, Using non-scale-generated 
intervals, so that distinctions between, say, major and minor thirds (whose common 
designation as“thirds”is possible only with reference to the idea of a diatonic scale) 
are Strictly observed. 

In O7 怒 e Selsatiols of701e, Helmholtz describes the phenomenon ofovertones and 
its corollary concept of undertones.!4 The latter does not - as is often assumed - 
involve the notion of a series of harmonic partials emitted Or extended“downwards>” 
from a fundamental as a direct parallel to the series of harmonic partials emitted or 
extended upwards from a fundamental.15 Overtones are an easily observable acoustic 
feature of tones in general; undertones are not. By overtones, Helmholtz means just 
that pattern of partials associated with the acoustic dozjle; by undertones, he means 
just the patterns of fundamentals associated with a particular partial. The notion can 
be engaged acoustically, following Helmholtz, by way of a resonator, a hollow sphere 
of glass with two openings of different sizes, the smaller of which may be sealed with 
waxand placed in one?s ear. Ifthe“proper tone” of the resonator is, sayy c3, that pitch 
will sound when a nearby musical instrument plays cz, or fcl, ab, 有 d, c, and so onD. 
(One could of course repeat the results by silently depressing c3 on a piano and playing 
cz, OF 和 ,cl ab, 台 dc, and so on.) Accordingly, the concept of undertones is an asSser- 
tion of no acoustic Or psychological phenomenon other than the phenomenon of a 
tone comprising a fundamental and an asSsociated series of partials. (See also the dis- 
cussion in Chapter 9, pp. 251-54.) 

It is in this connection that Oettingen develops his well-known twin constructs of 
“tonicity”(707N1c1t 坟 and “phonicity”(PHpoxmticitib. Tonicity corresponds to the Prop- 
erty of an interval or chord to be grasped as a partial of a fundamental (p. 31). 
Accordingly under this conception the "tonic” fundamental of the interval cl-g: is c 
Since the pitches that constitute the interval may be understood as partials of c. 
Phonicity, on the other hand, corresponds to the property of the pitches that consti- 
tute an interval or chord to possess common partials. The lowest of all such common 
Partials is called the phonic overtone. Consequently, the phonic overtone of the inter- 
val cl-gl is 82. Under Oettingen?s conception, then, each interval or chord possesses 
both properties and accordingly has both a tonic fundamental and a phonic overtone. 


14 Helmholtzs discussion ofundertones begins on p. 33 ofthe English translation. 

15 This would be similar to Rameaus“resonance”theory of the minor triad articulated in his 
GExeExyatioxp HaioUigUe, but abandoned soon thereafter (See Chapter 24, p. 771). However,， Riemann 
himselfquite clearly attempted to Strengthen the concept ofundertones along precisely these lines. 
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So, given the major triad cz, ez, gand the minor triad cz, eb>, g2>, Oettingen Says the 
first chord has a tonic fandamental of cand a phonic overtone of bc, while the second 
triad has a tonic fundamental of ab, and the phonic overtone of g84. Furthermore, the 
tonic fundamental of the major triad is the Structural parallel of the phonic overtone 
ofthe minor triad: in each case these tones are consonant with their respective chord. 
On the other hand, the phonic overtone of the major triad and the tonic fundamental 
of the minor triad are dissonant With their respective chord. 

Relating triadic structure to the diagram in Figure 14.3,Oettingen provides a topo- 
graphic version of major-minor opposition. He writes that "all pure consonant triads 
standin theform ofrighttriangles,whosehypotenusesallformadiagonal minorthird . 
In the majorklang,therightangle is oriented to the top (ofthe diagram); in the minor 
klang,the rightangle is oriented to the bottom.2”36 

These notions provide Riemann with his theoretical point of departure，and 
although later on he extends his research agenda to cover an extremely wide array of 
activities, from phrasing to keyboard technique to more properly music-historical 
topics, he retains the basic outlines of Oettingen?s conception of chord structure and 
chord relationship, along with the deployment of those Structural elements in imagi- 
nary topographies. Indeed，it may be appropriate to characterize as Oettingen- 
Riemannian a theory that involves certain of Oettingen?s fundamental conceptions 
and Riemann?s later revision of its details, carried out to integrate the appProach more 
readily with established conservatory theoretical practices.!27 It only remains to Say 
here that Riemann?s argumentation on behalf of the undertone series led to any 
number of unfruitful byways and expended much wasted energy on his part. It Was 
obviously with some regret - but probably also considerable relief- thatattheend of 
his life,hefinallyabandoned the search foran acoustical proofforthe seriesand instead 
posited a psychological grounding.18 It should beemphasized, however,thattheheur- 
istic value of Riemann?s ontological dualism is by no means dependent Upon any 
natural justification of the undertone series. Its Ultimate vindication comes in the 
logical and revealing network of chord relationships thata dualist perspective affords. 


Schritte, Wechsel and topographies 


These relationships emerge 们 om the intervals of perfect fifth and major third, the 
intervallic relations that constitute triads. Moreover, they arise from implementing 


16 Oettingen， 互 ZNMO1NiesJSteNt 2 CUle1 BtoicR9，p. 17. Compare also the related 707e 刀 by 
Hostinsk 多 Plate 23.1, p. 737. 

17 Riemann's own Views on conservatory-style education are particularly interesting in this regard. 
These views are Stated most forcefully in an article entitled “Unsere Konservatorien:”published just 
after he had left the Leipzig Conservatory of Music for a position atThe University of Leipzig. 

18 Riemann,“Ideen Zu einer “Lehre von den Tonvorstellungen.”See also the helpful discussion in 
Harrison, 囊 C7MONC PtCtO1 PP.261-65. 
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the dualism immanent in the interaction between the notion of dyadic interval - 
measuring magnitude alone, as in “major third”or“perfect fifth”- and the notion 
of directed interval - measuring both magnitude and direction, as in “major third 
Up”oOr“perfect fifth down>”: the former defines triads as triads; the latter forms the 
basis for the distinction between major and minor triads. Since the definition of 
Specific chord relationships in Riemann and Oettingen involves the notion of 
directed intervals, they possess essential Structural features of mathematical “trans- 
formations,”Pprincipally that Such relationships are one-to-one: they relate one pitch 
to only one other pitch. (By contrast, the dyadic notion of interval - a more com- 
monly employed conception - relates one pitch to two others.) This feature is partic- 
ularly important for us Since it serves as the basis of contemporary interest in 
Riemann?s work in contemporaryAmerican theoretical circles. In the account of such 
chord relationships, I shall concentrate on Riemann?s Simplified version of those first 
defined by Oettingen. 

Riemann establishes two classes of chord relationships or transformations. One， 
whose elements all have the su 伍 x scpxitt(Step),is analogous butnot identical to pitch- 
class transposition, and preserves the polarity of the klangs to which they are applied. 
Hence Scpitte map major klangs onto major klangs, and minor Kklangs onto minor 
klangs. Such relationships are termed “homonomic”by Oettingen. The second class of 
transformations, whose elements all have the Su 伍 x JW2zcpse! (exchange), is analogous 
but not identical to pitch-class inversion, and reverses the polarity of the klangs to 
which they are applied. Hence，zcpsel map major klangs onto minor klangs, and 
minor klangs onto major klangs. Such relationships are termed“antinomic”by 
Oettingen. 

Riemann?s catalogue ofScpzitte and TYecpselvaries considerably from his first“prac- 
tical”harmony teXt，9RiZze e1e1 NENEN Me 太 ode de1 五 a1MONielejye (188o) to its later 
TewWorking as 瑟 oNdpUCc dey 瑟 a7MioNielejye (1887)，his popular handbooks such as 
五 0N0bUCR de7 瑞 a1MiONie-2000 Modaiatiotslejpye (189o),and his mature exposition offunc- 
tional harmonyy Ye7ezzjzcpte aoONielepye (1893). Ultimately, Riemann?s purpose is to 
provide athorough enough lexicon ofrelations So that any two klangs could find a rel- 
evant transformation within the System, a notion taken UP most Strikingly by his 
Student MaX Reger.19 

Riemann?s interest in these transformations appears within the context ofhis topo- 
graphical conception of tonality, which in turn arises ffrom Oettingen?s topographical 
conception of pitch relations regulating the design given earlier in Figure 14.3. 
Troping Oettingen?s diagram, Riemann replaces pitches with klangs,and pitch inter- 
vals with klang transformations. Figures 14.4 and 14.5 provide maps of Riemann2s 


19 In 矶 ZNONC PtCton (pp. 296-98)，Harrison more thoroughly explores this aspect of Regers 
thought. 
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Figure 14.5 ARiemannian map of E minor tonality 


majorand minortonalities respectively: the diagramsare developed outofillustrations 
Riemann presents in SRizze e1e7 MEUEN Methode der 7ioNielepye and related diagrams 
thatappear in G7osse Kotzb05iO11Sepye. Itis important to Stress here that such graphic 
representations are not simply visual presentations of aspects or features of Structure 
that characterize Riemann transformations. Rather, the topographic models are most 
fruitfully regarded as representational maps oftonality imagined Spatially, and partic- 
ularly tonality conceived in a Space where the distances between the deployed klangs 
are measured in Riemann?s transformational categories. It is only with reference to 
Such maps that Riemannian notions such as chord function and tonality have any con- 
crete relevance. 

Each map has two columns of klangs: in place of the perfect ffth, which regulates 
the horizontal aspect of Oettingen?s diagram, Riemann provides QiNkcpzi 龙 (abbrevi- 
ated Q_、), a transformation that transposes a klang by the directed interval (mod 8ve) 
thatextends 他 om Ito II. In the case of CT(C majortriad,in standard notation),where 
C functions as Iand G as II, the relevant interval is a perfect fifth up. Accordingly， 
Qziukcpyri 让 maps CT to GT. In the caseofEJl (Aminor in standard notation),whereE 
functionsasIandAasII,therelevantinterval is aperfectfifth down: hence,Q22z 帮 cp7it 
maps El to AL (D minor in standard notation). Alternatively， one could say that 
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Q22NkcUxitt transposes a klang the distance of a Q2izpt (perfect ffth) extended in the 
direction that characterizes the klang in question: up, in the case of major (or oveD) 
klangs; down in the case of minor (or under) klangs. 

In place of the major third, which regulates the vertical aspect of von Oettingen?s 
diagram, Riemann provides 727zmechpsel (abbreviated TVW),atransformation defined as 
a coOmposite of 727zscp1i 龙 - Which transposes a klang by the interval extending 们 om I 
toIII - followed by SeitexmyecHpse! (abbreviated as W),the inversion ofa klang around I， 
which exchanges positive and negative forms ofthe same Fitzpe 访 so that it transforms 
CTinto Cj,and CJ into CT.zo Taken together, 727zscpxz 这 and Seitexmwmecpselmap CT to 
El via ET,and El to CTvia CJ,and are functionally equivalent to what is more com- 
monly called the “relative” relationship. 

In each map the top rank of klangs constitute the 矶 az 加 /49e (primary klangs) of 
the relevant tonality, the parallel bottom rank the NepeztA&iixtgqe (Secondary klangs). 
The central klang of the primary rank functions as the tonic klang. This function 
arises from the klang?s involvement with both Qz&zkcpxitte in the top rank; accord- 
ingly,thefunction oftonic in this contextemerges from the klang?s mediation (Speak- 
ing both visually and dialectically) between the leftmost primary klang (GT in Figure 
14.4 Ad in Figure 14.5) and the rightmost primary klang (FT in Figure 14.4; BJ in 
Figure 14.9). Using Hauptmann?s janguage the tonic both zand pas a QU2zKSCH1itt: its 
functional centrality is articulated by the two klangs that mark the vertical limits of 
in each map. 

Figures 14.4and 14.5 include the function ljabels 9,7,and representing supdomi- 
nant, tonic, and dominant, respectively. As we have Seen, in Riemann?s conception of 
them, these functions have both a dynamic (that is, transformational) and topograph- 
ical modality. The latter modality on its own is not Riemann?s: he himself explicitly 
traces the origins ofthis conceptofchord function to thework of Fetis.2 In Riemann2s 
Viewfunctionsalsohaveasyntacticaspect,Ssince completeharmonic phrases musthave 
the structureTST DT. Moreover, the syntactical functions may be served notonly by 
the primaryklangsinatonalitybutalso bythe secondaryklangs (as lexical equivalents) 
thatrelate to the primaryklangsunder 727zecpselorZeittozWecpsel(abbreviated as LVV 
and defined as a composite ofZeittoxscpjitt[leading-tone step] - itselfthe composite of 
Q2Nt and 727zScp1i 丝 -and SettenyECHSe1). 

Before progressing,it is worthwhile to address an aspect of Riemann”s dualism and 
its interaction with his function theory that has often served as a locus from which to 
discredit his entire approach. This objection, which, as far as I know was first articu- 
lated around the turn of the twentieth century by the Dutch musicologist Ari 
Balinfante and revived later on by Carl Dahlhaus, runs something like this, using the 


20 Seite)nWecpselappears in Goetschius”s work as "stride relation, ”defined in his context as“a perfect 
fifth downward fom any major keynote,and upward from any minor keynote, with a change in mode.” 
Goetschius, 7DNe-Relatioxls, p. 114. 21 Riemann, 有 X7MONIeLejpye, p. 214. 
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Figure 14.6 ARiemannian map of C major-minor tonality 


mapsof Figures 14.4and 14.5 asacontext: comparing the two diagrams,one Sees that 
in orderto arrangethem to match in theterms ofharmonic dualism - as thefigures cer- 
tainly do - the deployment of function labels must be reversed. In other Words, the 
argument goes, while Riemann was dualist in chord structure and certain aspects of 
their interrelations，he was monist in his theory of chord functions. The monist 
Riemann is the repressed element in this (at least in Balinfante?s) account and hence 
represents Riemann?s more basicand fundamental beliefs. 

The critique, however, is presumptuous: there is no natural procedure for mapping 
function assignments onto Riemann”s dualist transformations. It still needs to be 
Shown that having function labels and transformation relations line Up identically 
amounts to the proper dualist view. Indeed,itis quite plausible to assert that transfor- 
mation that maps CT onto GT -atonic functioning chord onto dominant functioning 
chord - opt to be the inverse (that is, the Structural dual) ofthe transformation that 
mapsEJ (asatonic functioning chord) onto BJ (adominant fnctioning chord) justas 
the directed interval that extends ffom I(C) toII(G) in CT - namely,a perfect fifth up 
- is inversely related to the directed interval that extends from I (E) to II (A) in EJ， 
namely a perfect fifth down. Indeed, such reasoning Squares more easily with the 
dualistklang structure discussed earlier.23 

Majorand minor are just two of the tonal genera defined by Riemann. They may be 
mixed in Systematic ways to produce two further genera, major-minor and minor- 
major. Figure 14.6 displays the first ofthese.The primary klangs ofthe major topogra- 
phy are given and deployed precisely as they are in the (plain) major system. The 
Secondary klangs, which are not provided, are just the secondary klangs of the major 


22 Balinfante, “Deleer”and Dahlhaus,Stxdies,pp.51-53.Also see Harrison, 古 CNMtONC Fotctio1 p.273， 
n. 37. 

23 The Balinfante-Dahlhaus objection to Riemannian dualism interacts Suggestively with the more 
often articulated and less formalized attack generally levelled at Riemann, namely that he Sacrificed real 
musical objects, relations, and experiences in 乌 vor of logical consistency. There is a great deal of plain 
silliness underlying this attack - including anti-intellectualism, and a particularly bone-headed form of 
empiricism - but in the present context there is an interesting alliance of the concept of “real musical 
experience”with the concept of function, and coherence and logical consistency with triadic dualism， 
which are then opposed. 
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Figure 14.7 ARiemannian map ofE minor-major tonality 


genus.An additional klang is given in third rank“behind”FT,namely its Qzzzztyecjsel 
relative C (F minor in standard notation), and represents what is commonly called a 
minor subdominant. The map also measures diagonal distance between Cd and CT as 
Seiteecpsel (W). 

Figure 14.7 displays the second genre of Riemanns minor-major tonality. The 
Primary klangs ofthe minor topography are given and deployed precisely as they are in 
Figure 14.5.Thesecondaryklangs,which arenotprovided,arejustthesecondaryklangs 
ofthe minor genus.An additional klang is given in third rank “behind”BJ (E minor in 
standard notation), namely its Qzzptyecjsel relative ET, and represents what is com- 
monly called harmonic minor. Accordingly, what has changed 从 om major or minor to 
its relevant mixed genus is the nature of one ofthe delimiting klangs: FT in C major is 
replaceablebyClinC major-minor;BJinE minorisreplaceablebyETin minor-major. 

The previous fourexamples Presentonlyafewtransformations defined by Riemann. 
Table 14.1 provides a more complete listing. Since Riemann?s own catalogue of trans- 
formations changed throughout his publishing career, the table represents a rational- 
jized composite of his various presentations，with an eye to _ providing enough 
transformations to map any klang to any other klang. 

Thetop halfofthetablelists eleven Scpzitte.Each isassociated with a particular inteT- 
val, whose disposition emerges from some internal klang relation or composite of rela- 
tions. Both major and minor klangs will traverse the Same interval under a particular 
transformation: major klangs will extend that interval upwards, minor klangs down- 
wards.The bottom halfofthe tablelists twelve TYecjpse/. Each is defined as a composite 
of a scpzi 女 defined earlier followed by Seiteyecpsel. Al TYecpsel are refexive, which is 
to Say, each serves as its own inverse. Hence, Qityechpsel (forinstance) maps FTto Cy 
and Cj to FT. 

The four tonality maps have two particularly useful and important pPUrposes. First， 
they each collate the idea of tonal relations as arrangements within imagined geogra- 
phyupon which musical pieces may be seen to traverse.As such,the maps have a direct 
analytical usefulness when studying pieces with respect to Riemannian transforma- 
tions. As an example, applying the tonality genus categories to “Im wunderschonen 
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Table 14.1 RiepQ1NNN0N TY0NS1JOTICO11S 


I. Schritte 
Transformation Interval Klang deployment Examples 
1 Q2uizkcpzitt P5 ItoII CT 一 GT; EJ 一 Ay 
2 Ge&geNIUiztSCH1it P4 IItoI GT 一 CT; AJ 一 人 
3 GuNztoScp1itt M2 twice Ito II FT 一 GT; By 一 Ay 
4 Gegegat2ztoscpjitt  m7 twice II to 工 GT 一 FT;， AJ 一 By 
5 727zscpxit M3 ItoIII CT 一 ET;，EJ 一 Cy 
6 Sexkscpzitt M6 IIto III GT 一 ET，Ay 一 C 
7 Zeitoxscpz 刘 M7 ItoIIplusItoIII FT 一 ET，BJ 一 CJ 
8 Gegexzleitioscpzit m2 IItoIplusIIItoI ET 一 FT cy 一 By 
9 Ge&gejte1zZSCp1itt m3 IIIto II ET 一 GT; Cl 一 人 
10 Ge&ge1tejzscjjit m6 IIItoI ET 一 CT;， cy 一 了 
11 yitoxzxsscp7zit d5/a4 twiceIto II plusIto III FT 一 BT By 一 FU 
II. Wechsel 
Transformation Definition Examples 
12 Sette)yEcHpSeL Invertaklang around I CT ec 
13 QUiztoecpsel Q2iNtcpxitt then Seitenyecjsel FT<e>CyJ 
14 SextyEcHpsel SEXKSCA1i 达 then SeiteyEcpseL GTe> 了 EJ 
15 Ze 认 omEcHpsel Zeo1sci 龙 then SeitejyecHpSel! CT<e>By 
16 GUNZLO7WECHNSeL CaZtoNSCU1zitt, then Sezte)0nyECHse1 GT<>Ay 
17 7272zWecHpsel 727ZScp1itt then SeitenyEcpsel CTey>EJ 
18 77ito7USWECHSeL T7ito725SCp1itt, then Sezte)0yECcHse1 FT<> By 
19 Ce&Ietej2ZWECHSeL CegeNte12ZSCU1itt then SettejyeCHsSel! Cl<e> ET 
20 CeqeIUNZtO1WECHSe1 Ce&ge1IQNZtONSCU11tt, then SettejyECHSe! Ce>DT 
21 Ce&JeENSEXtMECHSeL Ce&ge1SEXKSCH1itt then Seite0Ecjsel ET<e>Gy 
22，C&IENIUDLtECNSEL CeIeNIULSCAttt then SezteyECHsSel GTe>Cy 
23 CE&Ie1Leittonecpsel CegeNletttoxzscU1itt then SeitenyecHSel! Cl<e> BT 


Monat Mai> ffrom Schumann2?s Dicpteiebe,we canassertthatthe piece presents in turn 
the following four tonal genera: C# minor-major, A major, FE# minor-major, D major- 
minor. Moreover, the transformations given in Table 14.1 can be shown to have indi- 
vidual tonal value，by referring them to trajectories on one or more of the 
topographies. 

Secondly, the topographies form the basis from which to understand Riemann2s 
theory of dissonant (non-triadic) events, which derive ultimately from his conceptual- 
jization of tonajity - that is, his four modes of tonality - along the lines presented in 


Figures 14.4-14.7. 
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Dissonant klangs 


Dissonance in Riemann?s view arises from the“disruption ofthe unity ofklang struc- 
ture and klang meaning by foreign elements.”24 This disruption is carried out in two 
ways: the combination of one klang (or its elements) with another; and the alteration 
of aklang pitch affecting the constituent major third or minor third. 

The first ofthese is of special concern here. Dissonant klangs in this class articulate 
the tonic or central klang of a particular topography delimiting the relevant topogra- 
phy?”s boundaries. These chords may usefully be further divided into two categories: 
dissonant chords thatarticulate thehorizontal boundaries ofa topography,which is to 
Say the boundaries within the topographic rows; and chords that articulate the verti- 
cal boundaries of a topography, or the extent of the constituent columns. The first of 
these two classes vary Signifticantly across the four tonal genera; the second does not. 

The foremost of these combinations involve the two Primary klangs on either Side 
of the tonic klang. These two klangs, the primary dominant and subdominant func- 
tioning ones, are all that are needed to provide a sense of the central klang - which 
mediates the lateral two primary klangs both spatially (or topographically) and trans- 
formationally (or dynamically) - as tonic functioning. When the two lateral primary 
chords are presented as a single, dissonant chord they have the same effect. 

In the major and minor topographies presented in Figures 14.4 and 14.5, the rele- 
vant dissonant combinations are generated by the transformation Ge&9eU9UNZtONSCNNt 
which in each topography maps the leftmost primary klang to the rightmost, and the 
rightmost Secondary klang to the leftmost. In the case of C major，then， 
Geqelga1ztoScpyitadds FT to GT in the primary rankand BJ to Ay in the secondary 
rank.The same combinations arise within theE minor topography of Figure 14.5. By 
Suppressing various pitches in the combined klangs，Riemann generates a Series of 
non-triadic structures. Accordingly, the combination of [G B D] and [F A C], which 
articulate the boundaries of the primary rank in C major and the secondary rank in 
minor, can yield G7,G9,and B? (in standard,Weberian notation). Correspondingly,the 
combination of[E G B] and [D FA], which articulates the boundaries of the Primary 
rankinE minorand the secondary rank in C major, can yield B97, G9,and B2%. 

The boundaries ofthe Primary ranks ofthe two mixed genera given in Figures 14.6 
and 14.7 are defined not by Geqye9U1NZtoNSCH1itt but by Ge9yeNIUttecpsel: since all 
TYecpsel are their own inverses Ce9ezgU2ttyecpsel maps both the leftmost klang to the 
rightmost, and the rightmost to the leftmost. In the case of C major-minor, the trans- 
formation combines GTand Cj.Accordingly,bysuppressing various pitches,the com- 
bination of[G B D] and [F Ab C] can yield G7, G7"9, Bo7, D9%7, B?z9, and B%7 (again, in 
standard, Weberian notation). Correspondingly, the combination of [E G# B] and [D 
FAj],thelateral limits ofE minor-major, can yield B47, GH#279, G#97, E7, E7z9, and G#%7. 


24 Riemann, 互 g77ONieLepye, p. 138. 
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The vertical limits of the tonal genera are defined，according to Riemann，by 
7272ZWecpsel and ZeittozwWecpsel Combining 72yzecpsel-related chords in C major(- 
minor) yields various “minor seventh” chords:A|CE|IG;DIEFAICiandE|GBI 
D. Combining Zeitoxechse/-related klangs in those genera producesF major7(EF | A 
C | E)and C major7(C | EG | B). 

The chords discussed here do not exhaust all possible dissonant Structures in 
Riemann?s catalogue. Butthey do constitute the major classes ofsuch chords and illus- 
trate Riemann?s and Oettingen?s conception of dissonant Structures and their role. 
This approach to seventh chords seems to have become widespread, surviving - to the 
embarrassment ofsome - even in Schenker?s 瑟 g711ONiejlepye. In Spite of its cuUrrent dis- 
credited status, Such an approach to dissonance Seems especially suggestive in the 
coOntext of atonal works of Schoenberg, Webern, Berg, and others, and may Provide 
particularly fruitful access to certain harmonic aspects of that music. 


Closing remarks 


Almostall of Riemann?s theoretical conceits have cuUrrent advocates. The use of func- 
tion theory (in some form or anothen is widespread. Siegmund Levarie has Written on 
the benefits of harmonic dualism, although leaning much more heavily on Goethe”s 
Natmissescpa 及 than on Riemann or Oettingen. Daniel Harrison, as already men- 
tioned, has proposed his own revised theory ofharmonic dualism (see p. 46o above,n. 
7). And David Lewin has revived and further developed - with Special reference to 
group theory - Riemann2s transformational categories (See Chapter lo, pp. 295-96). 
However,thesethree aspects ofRiemann?s tonal theory are rarely as integrated as they 
are in Riemann?s own thought. Harmonic dualism is altogether evaded in cuUrrent 
applications offunctionalism and in Lewin?s reconstruction oftransformational struc- 
tures; Levaries harmonic dualism exists outside of the context of fanctionalism or 
klang transformations. 

A growing number of researchers in North America find themselves engaged in 
Some way or another with some aspects of Lewin?s original articulation oftransforma- 
tional Riemannian theory, in particular, Richard Cohn, Brian Hyer,and John Clough. 
Papers presented at a recent Symposium concerning neo-Riemannian theory have 
appeared inaspecial issue ofthe7oxjitalojMywsic THeoT (vol.42,1999).Thework carried 
out in this symposium is especially broad in scope, and includes Carol Krumhansls 
investigations of certain neo-Riemannian conceits along purely music-psychological 
lines. The recent work of John Clough,，Jack Douthett, Norman Carey, and David 
Clampitt integrates Lewin?s and Cohn?s work with an already existing tradition of 
examining the purely Structural characteristics of the diatonic collection, the penta- 
tonic collection, Set class 3-11, and other tonally meaningful setrclasses, as well as 
extending the discussion from Cohnzs three parsimonius transformations to include 
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the entire Scp1itt/ Tecpsel group. Others - Ihave in mind here Edward Gollin, David 
Kopp,and Michael Mooney - continue to revise and extend neo-Riemannian theory， 
often with more emphasis on the work of Riemann and Oettingen themselves, and 
with a particular interest in concrete music-analytical Situations. 
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IIIB COMPOSITIONAL THEORY 
四 19 
Organum - discaNttls - COUtab2Ctly in the Middle Ages 


SARAH FULLER 


“Anyone who aspires to understand coztyrabj1cths Should write down the following 
matters.”1 Sobeginsashortmanual on counterpoint from theearly fourteenth century 
that circulated widely under the authority of Jehan des Murs but is best identified 
(anonymously) by its incipit“Quilibet affectans.”The theorist"s remarks are Straight- 
forward indeed.” Coztrajz0tCthS Observes a Strictly note-against-note texture. Only 
Select intervals - Some perfect in nature (unisons, fifths,octaves)， others imperfect 
(minor third, major third, and major Sixth) - are admitted between the voices, as are 
their octave compounds. The natural sequel to any authorized interval is that interval 
from the opposite category closest in Size: minor third (imperfecb after unison 
(perfecb; octave (perfect) after major sixth (imperfecb. Although characterized as 
“natural”these contiguous progressions are by no means mandatory. The motion of 
the cantus, the pre-existent melody to which another line is joined in counterpoint， 
may well prompt other intervajlic Successions. Within the latitude this aftords, no 
perfect interval may be reiterated in direct Succession, but any imperfect interval may 
be followed by another, or by several, of the same kind. Aside from such parallels, the 
two voices ouUght usually to proceed in contrary directions, So that when the cantus 
ascends, the nevw line descends, and vice versa. All coztyrabjztCtls must begin and end 
with perfect consonance. 

The compact array of precepts Set forth in“Quilibet affectans”hardly seems to 
qualify as theory. It reads as a set ofrudimentary guidelines for production of correct 
note-against-note polyphony in two parts. Yettheopening declaration thatthe path to 
Understanding CoUttab2tCtls is to Wite these rules (rather than， say, to Sing Or to 
compose model progressions Or phrases) does appear to claim some theoretical status 
for whatfollows (as does one stray reference to Boethius).Although theimplied author 
neither explains the principles behind the precepts nor defines distinctions such as that 
between perfectand imperfectintervals,the guidelines do setparameters for grammat- 
ical fourteenth-century counterpoint. Little sense ofactual participants emerges from 
this treatise; as necessaryythe parts are identiffed byfunction as eithertenorand cantus， 


1 CS 3,p. 59. 
2 This“theorist”probablyrepresentsateachingtradition ratherthananindividualauthor. See remarks 
on authorship below. 
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OF cantus and discaNttls.A companion treatise“Cum notum sit omnibus cantoribus 六 
paired with “Quilibetaffectans”in several manuscriptsources,does specifically invoke 
Singers and their actions in its more extended treatment of coztyraj20tCtS.3 Prior to dis- 
canting above plainchant, the theorist says, a singer must master the realm of cjtos 
妨 laNUs (which encompasses both theoryand practice) and musttemperhis voice so that 
it is not too assertive or loud. The nine formal propositions that anchor the treatise 
include several references to singing,and even the definition ofcoztyrabzlctls as“simply 
to place ( 妨 ozee) or to make (jzceye) a point oranote against [another] point or note 六 
and as“the foundation of discant”invokes action on the part of the participants OF 
creators.4The dual verbs, 加 ozeyeyelLjzceye,and dual nouns,zlctls and Motofthis defi- 
nition implicitly sweep both extemporaneous singingand notated composition within 
his field of reference, but the theorist draws no explicit distinction between the two. 
Like other medieval writings on music in two or more parts, “Cum notum sit” is to be 
Tegarded not as a treatise on “composition”but rather as a treatise on “musical pro- 
duction>”: how to produce another voice or voices Upon a given cantus according to 
coOnventional stylistic norms and voice-leading constraints. 

The two modest early fourteenth-century manuals just reviewed belong to a med- 
ieval EPuropean tradition of writing on music in two or more parts - polyphony as we 
have come to call it - that begins in the late ninth century and continues into the late 
fifteenth century and beyond. Much of this writing is anonymous, and Some treatises 
have such an uncertain pedigree or so complex atransmission history thatthe individ- 
ualistic concept of authorship does not appropriately apply to them. They reflect， 
rather, some (often collective) tradition of instruction. For convenience within this 
chapter, the term “theorist” is used generically to designate the generator of a theo- 
Tetical work, whether a teaching tradition or an actual or Supposed single author. 

The medieval phase of polyphonic theory seems on the surface more rent by discon- 
tinuities than bound by common threads. One discontinuity is that of musical idiom: 
organum in 9yMbjpoNixe (perfect consonances of fourth, ffth, and octave) as described 
in the Myxsica and the Scolica ecpiyiadis is in decided contrast with MUSiCL MENSUGO1S 
cultivated in the thirteenth century,， which in turn stands distinctively apart from 
fourteenth-century coztriabUtCtls (Simple and elaborated) with its expanded horizons 
of sonority and (when elaborated) mensuration. These diverse polyphonic idioms， 
along with various vernacular extempore Practices, invite diverse verbal expositions 
of principle and instructions for production. Another discontinuity is that of theoret- 
ical perspective: extant Writings range from informal teaching manuals and bare Sum- 
Imaries of practical precepts to scholarly treatises concerned with formal examination 
of principles entailed in pairing oneline ofmelody with another or in proceeding 位 om 
one interval to another. Although, for example“Quilibet affectans”and Jacques of 
Liege?s“Speculum musicae”are approximately coeval, a vast gulf separates them in 


3 C9 3,pp. 6o-62. 4 Ibid.,p. 6o. 
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termas ofthe intellectual traditions within which their authors write and the audiences 
toward which they are directed. (Even to speak of an intellectual tradition for 
“Quilibet affectans”seemas to elevate it unduly.) The differing purposes of theorists 
refect multifarious ways (some more intellectual, some more pedagogical or perfor- 
mance oriented) of coming to terms with polyphony. A third complicating rift arises 
from discrepancies between principles said to govern polyphonic production that are 
articulated by theorists, and actual characteristics of polyphonic music notated ip 
extantSources. Some discrepancies arguably stem from a theoristysallegiance to estab- 
lished axioms that can be rationally grounded, while others would seem to originate 
in varied cultural practices that Span a continuum 位 om improvised polyphony ren- 
dered by generalized rules at one end to notated creations ofaccomplished composers 
or Singer-composers atthe other. Indeed,some theorists make clear that older ways of 
producing polyphony continued as performance traditions even as newer musical 
idioms claimed priority in many writings on polyphony. The cleric Elias Salomo 
describes discanting in parallel fifths, fourths, and octaves as a _ custom current in the 
late thirteenth century, while Jacques of Liege, writing in the first quarter of the four- 
teenth century, begins a chapter on intervals to be used in discant with an example ip 
parallel fourths and fifths.; The newer idioms, fraught with complexities that claimed 
theoretical attention，by no means eliminated customary vernacular Practices of 
improvised polyphonic singing; rather, they constituted challenging frontiers for par- 
ticularly skilled singers. Some theorists attended to nevw fashions in polyphony, while 
others continued to describe traditional ways of generating music in two Or more 
parts. Discontinuities of such magnitude indicate that medieval theorizing about 
polyphony cannot be said to have followed a uniform path through discrete develop- 
mental stages but responded in complex ways to Specific cultural Practices and intel- 
lectual conteXts. 

Despite such significant discontinuities and complexities, medieval accounts ofhow 
multiple strands of sound may legitimately relate to one another do possess Certain 
commonalities. Departing from the premise of a given cantus or a (usually two-note) 
segment ofan imagined cantus, the accounts explain how asecond part may be joined 
to the first. In the process they disclose the controls that govern the added voice and， 
to varying degrees, the polyphonic complex as a whole. The stipulated controls nor- 
mally entail: 


- designation ofintervals permitted between the parts 

- indications ofhowanadded voice may move in relation to the pre-eXistent cantus 

- Specification of which interval successions are allowed, preferred, or prohibited 

- restrictions on intervals allowed or recommended at beginnings Or ends of 
Primary temporal units (mensural units, phrases, entire melodies). 


5 For Elias Salomo, see GS 3, pp. 57-613; for Jacques of Liege, SecxlNt MMSiCXe, BooK VII, pp. 11-12. 
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The accounts adopt a level of generality that permits practitioners to respond in 
Standard ways to an infinity of concrete musical situations and that Supposes a back- 
ground of theoretical principle which may or may not be articulated. If additional 
parts orvoices are mentioned,theyaresubsumed within the same regulative Principles 
as governthefirstpair. Controls ofthe sortoutlined above constitute common ground 
between the anonymous authors of the WMSica ecpiyiaadis and of “Quilibet affectans> 
despite a separation of more than five centuries and the very different generating prin- 
ciples and profiles of polyphony rendered from their instructions. 

One way of viewing the multi-faceted, Buctuating domain of polyphonic theory in 
the Middle Ages is to concentrate on three defining phases in its history, phases distin- 
guished in the treatises by the terms organum，discajzts，and coUtabU01CbLS. The 
organum Singled out here is not the held-note style of thirteenth-century Parisian 
polyphony, but the singing-in-syMtzjpomzixe of the earliest Western treatises to describe 
multi-voice singing. DiscaNttls corresponds fairly closely with the idiom ofthirteenth- 
century discant clausulas, conductus, and motets. CoNptyrajzlCts is the theoretically 
conceived note-against-note foundation for moreelaborate polyphony (motets,cantil- 
enas) in the fourteenth and fifteenth centuries. Indeterminacies in chronology and 
provenance ofthe treatises (among other factors) precludea comprehensive account of 
these three phases here.Theaim is, rather, to portray significant theoretical issues and 
pedagogical apProaches as represented in a few selected treatises and to communicate 
Something ofthe diversity in intellectual orientations and pedagogical aims evident in 
the historical record. 


Organum (c. 85o - c. 1030) 


The earliest theoretical accounts of multi-voiced singing appear in two widely-circu- 
lated treatises on musicfundamentals,the Mzxsicaand theocoiica ecpi7iadis,vwhich have 
been dated to sometime within the last half of the ninth century.5 Both introduce 
Singing in two or more parts under the rubric of wyMtzjpompiae and their properties and 
both mention itas a familiar,nota novel,phenomenon. Having defined a class of priv- 
ileged intervals called syMibjpomiiae - three Simple (fourth, ffth, and octave) and three 
compound (octave-plus-fourth, octave-plus-fifth,double octave) -theauthors explain 
how the syMtzjpomziae control simultaneous singing of different pitches “which we call 
two-voiced (diaphonic) song, or, customarily, organum.”7 The term organum applies 
particularly to singing atthe fourth and the fifth; the other symphonic intervals enter 


6 Phillips states circumspectly that “either or both could have been written in the middle ofthe [ninth] 
Century” (Mosica and Scolica Becpiyiadis”p. 516; discussion pp. 9-18 and 511-16), while Torkewitz 
inclines to the last quarter of the century, with possible authorship by Abbot Hoger of Werden (“ZUT 
Entstehung”). See also Erickson, Mzsica ecpz1iadis, pp. XXi-Xxii, and in the present volume, Chapter 5， 
pp. 153-57; and Chapter 11, ppP. 323-31. 

7 Msica ecpiyiadis, p. 21. Page numbers here and elsewhere refer to the standard English-language 
translation by Erickson unless otherwise noted. 
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in through doublings ofthe principal or the organal voice,orboth,atthe octave above 
orbelow.The organum described is essentially a special performance practice,away of 
elaborating entire chants through duplication (or Partial duplication) at a consonant 
interval below a given melody, the principal voice.8 The practice is admired, as one of 
the theorists comments, for its smooth concords and sweet sound.9" The maximum 
texture jillustrated in Mzsica ecpzyiadis consists offour lines (the Principal and organal 
voices, plus octave doublings ofeach) that span two octaves,butthe theoristallowsup 
to Six Simultaneous melodic lines delivered by men?s and boys” voices or by a mix of 
voices and instruments.lo Because the added voice or voices follow closely the given 
chant according to a primary interval, this organum is easily extemporized; hence the 
BCcpijiadis theorists offer only a few brief illustrations, none longer than a phrase or 
two,and most on melodies from the daily O 伍 ces,not the Mass. Extension ofthis per- 
formance practice to entire chants is assumed. 

Given the Daseian notation adopted in the BEjpcjpiyiaais treatises (a notation that rep- 
licates a_ Standard tone-semitone-tone tetrachord to form an eighteen-tone pitch 
System), parallel singing at the fifth (diapente) remains unalterably in the groove of 
perfect fifths (Example 15.1).1 Perfect octave doublings are achieved by consonant 
reSsponse in “equal-sounding”pitches.2 Organum or diaphony atthe fourth (diatessa- 
Iron) is more problematic because the added voice cannot consistently parallel the 
cantus in perfect fourths without departing from the stipulated pitch system. The 
Msica ecpzyiadis explains the problem as the “inconsonant>?” tritone between the Le- 
te7s pitch ofany tetrachord and the ttls that lies four notes below it (see Figure 11.5， 
p. 324). Because of this, the organal voice in this type of diaphony may not descend 
lower than the tetraiaxs pitch situated at or below the end or beginning point of a 
phrase.3 Owing to this tritone prohibition, the added voice often sustains a tetrajals 
pitch and so produces intervals ofa second orathird againstthe cantus. Itusually then 
joins the cantus in unison atphraseend (See Example 15.2).ThesScolica ecjpiyiadis offers 
a different rationale for irregularities in organum at the fourth: because the organal 
voice cannot replicate the trope or mode of the Principal voice, it cannot parallel that 
voice rigorously but must follow its own “natural law.214 The Scojica theorist neither 
Specifies the nature of this law nor gives any concrete instructions for behavior of the 
Organal voice (although its examples show Sustained tones and Unison cadences con- 
gruent with the Practice reported in theWMzsica ecpijiadis). Discrepancy between theo- 
retical explanations for organum at the fourth in these two treatises gives the 
impression that the writers are trying to integrate an existing Practice into a newly 
framed theoretical universe so as to justify it with principled rationales. 

Despite its basis in asyMtzpppoxzia,organumatthefourth introduces intervals (unisons， 


8 Msica ecpzyiadis, p. 30. 9 Ibid., p. 22. 10 Ibid. 

11 On Daseian notation, see Chapter 11, p. 327-28. 

12 Msica ecCpzyiadis, pp. 14-17 and 92-93. Duality between a fifth-based pitch system and an octave- 
based one is endemic to the Btcptzyiadis treatises (See Chapter 11, pp. 325-26). 13 Ibid., p. 27. 

14 Ibid.,p. 61. 
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Example 15.1 3coiica ecjpz1iadis, composite form oforganum at the fifth with 
Organal voice doubled at the octave above 


ss 
思 生 ， 里 人 p 志 
Organum at 8v 天 
Nos qui vivimus benedicimus Do - mi - num 
En 
和 全 冉 全 醒 革 
Principal Voice 天 
Nos qui vivimus benedicimus Do - mi - num 
Organal Voice :7 筷 L_ 人 
g 本 pe 
Nos qui vivimus benedicimus Do - mi - num 
用 ee | SN 
儿 儿 儿 
FE 可 - 棕 可 
ex hoc nunc et us - que in Se - CU - lum. 
1 
FE 六 演 李 如 如 如 
人 本 人 
ex hoc nunc et us - que in Se - CU - lum. 
2 盏 一 一 
如 
必 人 @ 要 必 人 @ 画 要 
TS 
ex hoc nunc et us - que in Se - CU - lum. 


Seconds,thirds) that are not syMtbjpoNiae. The Mzsica ecpiyiadis theorist recognizes the 
absence of a proper organal response in portions ofsuch organum (e.g.,the first three 
syllables ofExample 15.2),buthe,likehis Scoiica colleague,holdstothefourth as guar- 
antor ofsymphonic integrity in this manner of singing. The non-symphonic intervals 
thatoccur periodicallyare rationalized as the byproductofstandard “laws”(avoidance 
ofthetritone,adjustmentforthemode).Theyneither callthe prevailing ybpoxia into 
question nor require individual assessment. As organum changed character, and the 
organal voice became emancipated from trailing a pre-existent chant in parallel, prin- 
cipled justification for pitch pairings emerged as a challenging theoretical problem.35 
Guido of Arezzo sidesteps this problem by dispensing with systematic argument 
and directing his account of diaphony (organum) toward the WSWS or practice familiar 
tohim. In Chapters 18 and 19 ofhis Microleqyys (c. 1026-28),he describes two different 
practices,Sstrict (djUs) and Bexible (ioliis),thatessentially correspond to the two types 
(attheffthandatthefourth)known from theWMzxsicxaand Scoiica ecpz7jiadis to have been 
practiced at least 125 years earlier. Guido mentions the congenial and Smooth blend- 
ing ofsymphonic intervals in strict organum, but spends most of his time on the flex- 
ible or pleasant kind of diaphony.:6 In contrast to the Btcpiyiadis approach with its 
emphasis on the syMibppoxziae and on underlying principles, his account dwells on prac- 


15 On this problem, see Fuller,“Theoretical Foundations.?” 16 Micyrolaqgys, pp. 77-82. 
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Example 15.2 AMzstica ecjpzyiadis, organum atthe fourth 


四 而 面 如 人 @ 而 
Principal Voice FE 画 人 本 时 呈 全 本 
la.Rex cae - 1 Do - mi - ne squa - li - di - que SO - 上 
lbTy - ta - mnis ni -ti - Ui ma - Tis un - di - so - ni 
Organal Voice FE 画 画 醒 机 如 如 本 本 妨 丁 从 更 
刀 全 
和 思 思 思 的 的 
E 要 要 要 要 要 要 加 可 
2a.Te hu - mi - les fa - mu - 1 mo - du - lis ve - ne - Iran - do pi - is 
2b.Se iu - be - as fa - 得 - tant va -TIT- is 1- be -ra - re ma - 1lis. 
CT 要 要 覃 要 要 要 要 
上 : 汪 如 注 如 画 如 浊 


tical rules of execution delivered as axioms. Flexible organum admits only four inter- 
vals (fourth, major and minor thirds and whole tonej, of which the fourth holds the 
highest,the minor third the lowest rank.The organal voice, situated below the princi- 
pal, must never descend belovw a txitxs pitch (defined as F or C, possible finals of the 
titxs modes) unless the cantus itself descends to a lower range. In that case it has the 
option of descending or remaining fixed on ttoxs. At phrase endings the organal voice 
will often converge to unison with the cantus,a maneuver called occzysxs thatis plainly 
cadential in nature.!7 Guidoys diaphonic realization ofthe Matins antiphon “Ipsi soli> 
Shows prevailing parallel fourths, the ttks, C, as boundary tone, and occW1SWUS only ip 
thefirstand final phrases(Example15.3).Guido offers no considered reasons Why trztos 
pitches should be boundary tones or why the fourth heads the hierarchy of intervals. 
His orientation toward instruction ofyoung boys would seem to account on the one 
hand for his avoidance of ponderous theoretical explanations in the chapters on 
organum and on the other hand for his precise instructions about acceptable (and 
Unacceptable) procedures. 

Given the tendency of the organum theorists (even those as oriented toward local 
custom as Guido) to Prefer orderly, rule-bound accounts of musical practices,itwould 
notbesurprising ifactual traditions ofsyMibppoxzic organum performance diverged from 
WwWrIitten precepts. We can glimpse such traditions only through the prism of notated 
music Such as the Winchester organa of c. 1ooo (the earliest Substantial repertory of 
polyphony to survive in writing) and a few extant shards of continental organa. (The 
factthat these organa were Written down atall already distances them from the Sphere 
of routine improvised practice.) The notated pieces,whose non-sta 作 notation requires 


17 Ibid., pp.78-79. Note that since a unison entails no pitch differentiation between voices, Guido 
does not consider it to be an “interval”and hence does not itemize itamong intervals employed in 
fkexible organum. 
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Example 15.3 ”Micyolagxs, phrase endings in diaphony (antiphon“Ipsi soli). 
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Significant decoding, reveal much in common with organum at the fourth, but mani- 
fest a wider range of choices for the organal voice than is allowed by the theorists.3 
Taken together, the latitude in the Winchester organa, the revision in some manu- 
Scripts ofthe ENcjpzyiadis passages on organumyand Guido?s insistence thathe is report- 
ing on local usage (MO7e 9UO 0S 2UtMtU1) all suggestthatthe earliest organum theory we 
possess presentsasomewhatidealized,theoretically coherentversion ofa performance 
practice that in actuality was rather more fuid than it is represented to be.:29 But the 
Tesemblances are marked, and theorists and the Winchester Scribe do seem to share a 
Similar aesthetic - the former viewing organum as a Sweet-sounding adornment to 
chant, the latter characterizing certain Organa as Melijua (Sweet-sounding) and 妨 x 太 
ChemyiMl4 (very beautifu]). 

In the later eleventh and twelfth centuries, polyphonic Practice asserts its nature of 
diaphony - and divergence between voices receives more emphasis in formal defini- 
tions.The theorists still describeand illustrate organum in terms ofthefourth and fifth 
as primary intervals, but octave and unison are liberally intermixed.The organal voice 
Imoves to a more exposed position above the pre-existent chant, and it inclines to 
match cantus pitches with varying intervals rather than cleaving to either fourth or 
fifth as primary Such changes (particularly the abandonment of parallelism as a 
guiding principle) forced theorists to come UP with new rationales to explain and 
coOntrol polyphonic practice. Much of what modern observers call the“new organum 
theory”took its point of departure frfom Guido?s Microloqyxs and redirected elements 
of his theory (such as the doctrine of a 伍 nity) in Creative Ways.29 


18 On this point, see Fuller,“Early Polyphony,”pp. go3-08; Rankin,“VWinchester Polyphony.” 

19 For reworkings of Btcjpi7ziadis material, see the short treatises in Msica et SCcoUica BCHz1iadis (Schmid 
edn., pp. 205-12,214-17,222-23,229-32). 

20 These treatises are collected in 44 o790UWM_Jcie1d201. For amplification ofthese remarks see Fuller， 
“Theoretical Foundations”; Reckow “Guidors Theory of Organum.” 
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Perhaps as early as the middle ofthe thirteenth centuryy in the region of Paris, learned 
musicians began using the term MU5StC4 MeENSUJQb11S to designate the domain of poly- 
phonic theory and characterize the advanced polyphony of the day.2 The new term is 
indicative ofinstructional innovations that presentrhythm and its notation as a central 
aspect of two-voiced music. Besides detailing durational units and notational fgures 
and explaining how to interpret notational fgures in conteXt, the new treatises on 
polyphony draw distinctions among multi-voiced genres (discant, organum zz Sbeci01， 
coOpula, etc.) based largely on characteristic rhythmic qualities. The focus on issues of 
duration and notation as esSential to discant and basic to generic distinctions Within 
the general sphere oforganum (polyphony) gaverisetoa distinctdividing line between 
MMS1CU MENSU1QO2S and MUSiCa 0NU0 (plainchant and its theory), complementary terms 
that gained common currency bythe last decades ofthethirteenth century. An impor- 
tant consequence of this division is that the eightecclesiastical modes remained under 
the aegis of MUWSica aN0. In organum treatises, MOdis referred to rhythmic modes. 
Among species under the genus organum (discant, copula, and o79CNMN 1 Special for 
Jophn of Garland), discant receives the major share of attention, for its theory encom- 
Passes the system of rhythmic modes as well as notation and vertical relationships 
between Voices. 

Prominent in the emerging culture of7UWsica MeNSWU1Upb1liS is a proclivity for preserv- 
ing polyphony in notation that is Witnessed by a Substantial number of manuscripts， 
including the three great codices that contain the Mag1US /per o79g4Ni and by the pres- 
ence therein of conductus, discant clausulas, and motets. The advent of Specialized 
notation for rhythmically controlled polyphony spurred theoretical writings oriented 
toward decoding and understanding that polyphony, whether notated or extempor- 
jized. For the Parisian orbit, a key document is De MeNSU1U010 NSiCa a treatise attrib- 
uted to John of Garland in a compilation from the last quarter of the thirteenth 
Century. Its teaching set a pattern for later theorists (Franco of Cologne, the English 
monk whom Coussemaker published as Anonymous IV, and the St. Emmeram anony- 
mous among others).22 

In defining discant as“the Sounding [together] of diverse melodies according to 


21 Just when this occurred cannot be pinpointed owing to Uncertainties in dating and tangled trans- 
mission histories of extant treatises. For more on the Situation, see Haas,“Die Musiklehre im 13. 
Jahrhundert>”; Pinegar, “On Rhythmic Modes.” 

22 The compilation (made in Paris) is Jerome of Moravia”s 7Tyactatxs de Msic&. Haas places John of 
Garland?s treatise “after 1250” (Die Musiklehre”Pp. 99). Pinegar questions whether John of Garland 
is responsible for the earliest stages ofthe theory; She prefers to Speak of“Garlandian>? theory (Textual 
and Conceptual Relationships”pp. 96-1o2). In the interests of concision, John of Garland will be 
named as author here without further comment. The most recent attempt to locate John of Garland 
chronologically (Whitcomb, “Teachers, Booksellers”) lends support to Pinegar but argues (plausibly) 
们 om circumstance rather than from firm evidence.The writingsofJohn concerningtherhythmicmodes 
are discussed in Chapter 21, pp. 628-31. 
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Concords Discords 
了 Perfect Medial Imperfect Imperfect Medial 了 Perfect 
Unison, octave _ fifth, fourth major third， major sixth， whole tone， Semitone， 
minor third minor seventh minor Sixth tritone， 


major Seventh 


Figure 15.1 Concord/discord hierarchy from John of Garland, De Me1SWUUOU1 NUNSTCQ 


[rhythmic] mode and to mutual correspondence in length through concords”John of 
Garland stresses melodic independence between the voices (dive7si cotls) which are 
coordinated through temporal equivalence and intervallic relationships of concord.23 
His remarks on vertical coincidence between parts are proffered not as directions for 
extempore performance butas declarations of principles on which measured discant is 
founded. In contrast to prior polyphonic theory, John separates vertical intervals (Co1- 
SO 2 eodeNt teMtzb07e) into two categories, concords and discords, which he distin- 
guishes, following Boethius, according to their perceived degree of compatibility.24 
Within each category, he posits a value-laden hierarchy of perfect, imperfect, and 
medial status. The result is a conspectus of all intervals within the octave distributed 
according to greater and lesser degrees of concord and discord (Figure 15.1). (Octave 
compounds are considered equivalent to their simple formse.g.,minor third=minor 
tenth.) Theoretical justification for this hierarchy he Places in ratios of Boethian 
authority, with intervals resulting from multiple and Superparticular ratios (Ooctave 
2:1, ffth 3:2) which“more nearly approach equality”claiming higher status than 
those deriving ffoma minor superpartient (majorthird,81:64).Theexplanation is not 
entirely convincing on numerical grounds (as a Superparticular ratio, 9:8, one might 
expect the whole tone to hold higher status than it does), but in combination with 
plausible aural perception ofblending and with usage in notated discant, John>ys hier- 
archy seemas a reasonably useful approximation for heuristic Purposes. Later theorists 
do feel free to adjust it, as when Franco of Cologne discards the category of medial 
discord and consigns thetone to imperfect,the minor Sixth to perfect discord Status.25 
From the perspectives of both early “symphonic organum>” theory and later coztQ- 
妨 1Ctls theory, what is remarkable is that John of Garland accepts all intervals within 
the octave (and by extension their compounds) within the realm of discant. Certain 


23 De MeNSsU1ab10 SiCa (Latin edn.,pp.74-75). Compare with “discant responds to its cantus with an 
equal number of notes and always through some consonance or a unisony a definition from an anony- 
mous twelfth-century treatise that makes no reference to measured durations (Seay “An Anonymous 
Treatise”p.35). The“Discantus positio vulgaris”that is said to Precede De Me7SWUQD 这 MUSiCU SPpeaks of 
all discant (that is, upper voice) notes as being measured (TYyactatxs de MUWSiCa, pp. 109-11). 

24 De MeNSUQbi MiCU (Latin edn., pp. 67, 71). For the model in Boethius see Rodaa1leNtrA oFMzsic， 
Book I，Chapter 8，p. 16. The importance of this concept is discussed in Fuller,“Theoretical 
Foundations”pp. 82-84. 

25 475 cttzs MENSUQO1NS (Latin edn., pp. 67-68; English trans., p. 239). This unbalances John?s three- 
fold division within each category. 
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intervals enjoy a far higher status of concord and perfection than others, but all are 
included. 

By its theoretical tone, its resonance with Boethius, and its avoidance of practical 
advice on producing discant，John?s treatise projects an intellectual cast that may 
reflect its role as a specialized sequel to the“Discantus positio vulgarisa teXt charac- 
terized bythe Parisian compiler Jerome of Moravia as the oldest ofthe discant treatises 
he knew and the most general or commonly used.2 Despite its orientation toward 
“how to understand>”rather than “how to do”the treatise does transmit a few casual 
Observations pertinent to the practice of discanting. The firm hierarchy of concords 
and discords yields before specific musical contexts,forany discord before a perfect or 
medial concord may be considered equivalentto a medial concord. Furthermore,arule 
against the Succession discord-imperfect concord may be waived in consideration of 
melodic structure (Colo7) or beauty (ULCp1itldo).27 The treatise also mandates coOncords 
at odd-numbered positions in rhythmic modes 1, 2, Or 3 (what Franco later calls the 
beginnings of perfections).23 This linkage between stable intervallic quality and the 
beginning of a primary durational element is a theoretical concept of great moment， 
foritassertsaroleforconsonancein articulating mensural units. Melodic/motivic con- 
Siderations (Color MUsicae) may also override this precept, in which case either pitch 
(even- or odd-numbered) ofa pair may concord with the cantus tone. 

De MENSUUp11 MMSiCU and its descendants constitute a learned tradition oriented 
toward consonance-dissonance classification, rhythmic paradigms，notational con- 
ventions, and genre distinctions. Concurrently, there existed a complementary tradi- 
tion of practical discant instruction, basic training in the format of standard interval 
Successions to be mastered by any would-be practitioner. (In German, this tradition 
is known as KUaN9scUxitt-Zeye.) Interval-succession instruction teaches stock discant 
TeSponses to the Usual diatonic cantus intervals. For every ascending or descending 
cantus interval (beginning with unison and proceeding to the fifth, sometimes even to 
the octave), the discantor learns how to move in (mainly) contrary motion from one 
Stable concord (octave, fifth, unison, occasionally fourtpb) to another. A typical formu- 
lation runs:“ifthe cantus frmus ascends a tone...andthe discantus is at the octave， 
it Should descend a minor third, through a second, so as to be at a fifth [with the 
Second cantus pitch]. And conversely, the discant should ascend [from a fifth] 计 the 
Cantus descends a tone.”9 Interval-Succession teaching concentrates on perfect con- 
Sonances as beginning and end points above (and in some instruction manuals also 


26 7Tyactatxs de Msicu, p. 189. Jerome characterizes the other four discant treatises in his compilation， 
including that ofJohn of Garland, as specialized (seciajes). 

27 De Me1NSWUUOiE MUSICX (Latin edn., p. 74). 

28 Ibid., p. 76. The“Discantus positio vulgaris”anticipates this precept in remarking more generally 
that the odd-numbered notes in a discant should be either more consonant or less dissonant than the 
even-numbered ones (Jerome of Moravia, 7TyUactztxs de MUWSiCa, p. 191). 

29 “Discantus positio vulgaris”(Latin edn., p. 191; English trans.,p. 204). See Example 15.4,Section 4 
on the following page. Most instructions do not mention the middle tone within the third. 
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Example 15.4 “Discantus positio vulgaris”interval progressions 
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below) any two-note cantus segment taken as an isolated phenomenon with no refer- 
ence to mensural context, rhythmic measure，extended cantus phrase， or melodic 
mode. A complete cycle 们 om the“Discantus positio vulgaris” antecedent to the De 
MENSU1QO1 MMSiCU is Shown in Example 15.4.32 That these IToutines are relevant to 
Organum as Well as to discant style is suggested in theorists” designations of the 
Second voice variously as the organum or as the discant. Further documentrary 
Support comes from the Vatican organum treatise that transmits Over 340 elaborated 
Upper-voice motions above cantus intervals. It ends with three complete organa that 
feature elaborated interval progressions in concrete musical Situations (a rarity in this 
type of treatise).31 

Some interval-succession instructions circulate alone,butsome,such as thosein the 
Discawjttols b0o5io ya115, OoccUT within texts that include remarks on measured musical 
notation, musical genres, accidental inflections (MUsica jzjsa), or other topics relevant 
to MUNSiCU MENSUJQb10. Some authors or compilers assume that the reader/auditor has 
already learned the principles behind discantand ljaunch into their formulas withouta 
word about governing rationales. Some articulate a few general rules, stipulating con- 
trary motion between the parts or indicating when halfstep inflections are needed to 


30 Ibid. (Latin edn., pp. 191-92; English trans., ppP. 204-o5). Like a few other writings, this treatise 
mixes elements of the learned tradition (Such as rhythmic distinctions) with the performative interval- 
Succession tradition.NotethatExample15.4translatestheverbalinstructions ofthe treatise into musical 
Dotation. Segments in brackets represent the converse of the principal ascending interval cycle. Cantus 
noteshave descending stems; discantnotesascending stems. Inclusion ofcantus leapsaslargeasaseventh 
andan octave (which arevirtually non-existentin chant melodies) is anomalous in this teaching tradition . 
31 See Godtand RiveraThe Vatican Organum Treatise”; Zaminer, De7 TZ 录 aiScjpe OICNNN-TYQREZ 
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Secure a perfect consonance. The implied author of the DiscaNtos 0s 襄 0 VGNS Sees 
technical knowledge (47s) and Practice (XsUs) as interrelated, promising that once the 
Standard progressions have been observedand committed to memory,onewill beable 
to grasp the whole art ofdiscanting through the cognate art ofusage.232 That interval- 
Succession instructions largely abstain from comprehensive theoretical pronounce- 
ments can be attributed partly to their function as aural training designed to prepare 
Singers to extemporize a consonant discant against any cantus, and partly to the com- 
plementary tradition of scholarly MUWsica Me1NSWUUb11k treatises in which fundamental 
principles guiding discant were Set forth. 

Although Klaus-Jirgen Sachs has grouped the undated, anonymous interval-suc- 
CeSsSion treatises according to repertories of progressions and selected linguistic fea- 
tures，the manuscript tradition (which consists largely of fourteenth- and 
fifteenth-century copies) offers negligible support for his hypothesis that such groups 
coOnstitute progressive chronological stages.33 Rather, these Practical manuals are best 
interpreted as traces ofdiverseaural teaching traditions,for mostofthem are unica (OFr 
Survive at most in two copies) and their varied schemes for presenting a common core 
of material suggest individual, local teaching Strategies. Continued transmission of 
interval Succession exercises (Sometimes in company with digests of Franconian nota- 
tion) after the advent of the 41s MOVL Suggests that this Sort of training long remained 
relevant for ecclesiastical singers, especially those expected to discant Spontaneously 
Upon a plainchant cantus as ritual circumstances required. In the thirteenth century, a 
Special subgroup of Practical manuals teaches how to “quintare”- to accompany a 
given chant in parallel ffths with occasional punctuating octaves. Such instructional 
materials testify to the persistence ofa version of the parallel-fifths organum tradition 
first attested in the ninth-century Btcpi1iadis treatises.34 The English theorist 
“Anonymous IV”alludes to such atradition in identifying“plain singers”or“discan- 
tors”(011 ca1ttoyes/discaNto1es) who ascend and descend in step with the plainsong in 
Similar concords. Such singers, he Says, are to be distinguished from true discantors 
who follow an altogether more complex set of conventions and observe contrary 
motion between parts.35 Clearly operative here are value judgments on types of poly- 
phonic production, with that entailing the more complex musical reactions and elab- 
orate theoretical apparatus ranking the highest. 


32“Discantus positio vulgaris”(Latin edn., p. 192; English trans., p. 205). The treatise“Quaedam de 
arte discantandi” refers the student to the ws discajttxs - apparently some learned text such as John>s De 
MENSU100 这 USiCa -for information on which intervals are consonant and which dissonant, and on the 
nature of7MiUWSica /ka (pp. 290, 294). 

33 Sachs,“Zur Tradition der Klangschritt-Lehre.” 

34 This group of treatises is discussed in Fuller“Discant and the Theory of Fifthing.?” 

35 Anonymous IV, Der MsIRtbaktat(Latin edn., p.75; English edn.,p. 66). That the theorist also char- 
acterizes those who sing in parallel concords as young (lazi et70VD 名 rther suggests that this sort of 
singing was the first polyphonic training received by boys. 
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By the fourth decade ofthe fourteenth century, theoretical writing on the making of 
polyphony had taken a new tack and received a new name, COUtUajb201CtLS OT “Simple 
discant” (Sbjex discaNtS).， CoNtyrabUNCtLS theory has left a fairly extensive record;: 
Klaus-Jiirgen Sachs lists some 185 treatises, of which nine survive in four or more 
copies.35 (The highest count goes to “Quilibet affectans”with twelve extant Sources， 
followed by“Cum notum sit2?/“De diminutione contrapuncti” with ten.) Those most 
coOpied tend to cluster in a northern，Paris-centered Strand and a Southern，Italian 
Strand that emerges most prominently in the early fifteenth century with the learned 
musicians Prosdocimo de” Beldomandi (who taught at the University of Padua) and 
Ugolino of Orvieto. Variety of tone and content within the remaining coztaj201CtS 
treatises SUggests that, as with interval-succession instruction, the written documents 
stem 位 om a rather informal aural teaching tradition. This is in contrast, for instance， 
to MMS1CU 01tU treatises of the time, whose liberal quotations and paraphrases of such 
authority fgures as Boethius and Guido of Arezzo and citations of chant repertory 
Place them firmly within a literate tradition. 

Coztyrabj1CthS teaching retains many features of the older discant teaching，but 
differs significantly in being conceived as strictly note-against-note in texture. In 
regarding this note-against-note texture as“the foundation of discant”(Ssee quote 
from“Cum notum sit”p.478 above),thetheoristsnovw distinguish within polyphony 
asStructural level ofconcords and voice-leading thatunderpins an elaborated surface of 
discant. In a favorite metaphor, it acts as a foundation to a building. Except for the 
generic term“discant”used in the formula“counterpoint is . . . the foundation of 
discant”the theoristsadoptno uniform nameforthecomplex musical creation whose 
Structural Support is a coztrabj20lCths.Among the terms encountered are CQNtls 太 actzOI- 
必 (Volentibus introduci”)，coNztyrab20lCtS QTNUNtLS (Sequel to“Cum notum sit)， 
Joyes MUS1CUe MENSUGQO1 (Petrus Qictxs ajia ociosa), and yoces diviaeye (the Parisian 
theoristof 1375,Sometimes called Goscalcus,orauthorofthe Berkeley treatise).These 
designations emphasize a process of decorating a plain series of intervals through 
increased melodic activity in the added, contrapuntal voice. In 1412, Prosdocimo de” 
Beldomandi, a Paduan-educated master, simply distinguished between two under- 
Standings of coNptyrabtN1CtS One CONNNitey Se 09e involving many notes against one 
(which he dismisses as not truly counterpoinb and the other 思 7ob7ia Se Stricte, true 
counterpoint ofone note against another.37 

Although the coztyrabjz1Ctls phase ofteaching can be readily distinguished from that 
of discant on several counts, many of its basic precepts (Such as the requirement for 
coOntrary motion between parts except in Special circumstances) emerge directly fom 
that prior teaching tradition. A few treatises that deal with coztxaj20tCtS, SUch as the 


36 Sachs, Der CoNtrabj20lCtks, pp. 207-20. 37 Prosdocimo, Coztraj01CtkS, pp. 28-29. 
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Q&atkozzbjitcizzaliaalso continue the interval-succession tradition with systematic cat- 
alogues ofmoves above set cantus intervals, catalogues thatnowinclude vertical thirds 
and sixths along with fifths, octaves,and unisons.38 Most simply mention or illustrate 
the usual sequel to a Specific interval. With regard to polyphonic sonorities and voice- 
leading,early fourteenth-century theorists do notregister a sea change in attitude such 
as that declared in the realm of mensuration through the term 41S MOV4. The earliest 
datedtreatisein which coztrabjz0tcts teaching is plainlyevident(underthename sz1ibjex 
disca1tols) is the CoNbedi202 02 discaNttz MeNSU00i 人 om 1336. Its author/compiler 
Petrus dictoxs babUpa 0ci0S4a (Peter ofthe lazy hand) makes no claim to originality, save in 
his invention ofspecial exercises forforid discant. This is about twenty years after the 
firstferment ofaxs7Mova (generally associated with the special Romtzij de Fazxyelrecension 
of c. 1316). A few coNtrabU01CtLS treatises of uncertain date did circulate under the 
names of ws NOV4 luminaries such as Philippe de Vitry and Jehan des Murs, but these 
attributions are tenuous and cannotbe reliably used to track the chronology ofcoxztrx- 
妨 itCtls teaching.Thatthe new mensurations and differentiation between quicker and 
more sedate layers oftemporal motion did influence how would-be singers of polyph- 
ony were taught their craft can be observed in the exercises offered by Petrus dictoxks 
babpaociosdaand in the“Cum notum sit”sequel,“De diminutione contrapuncti.”Both 
Cast their elaborations of a basic coUtabjz0MlCtls in terms of the tempus and prolation 
System.The codification of different durational layers (with a ratio of 81:1 from the 
maximum /ox94 to the Mti0) must have encouraged the distinction between a note- 
against-note cottab20tCtls and a rhythmically elaborated polyphonic surface - the one 
foundation to the other - butthe early fourteenth-century theorists do not make this 
Point. 

In a distinctive break from prior interval-succession teaching，coNztyraj201CtLS Wel- 
comes imperfect concords (Sometimes termed“dissonances”) of major and minor 
third and major sixth along with the established perfect concords (unison, fifth, and 
Octave).39 The perfect are deemed stable in quality, the imperfect unstable. This lan- 
guage engenders a rhetoric that speaks ofimperfect thirds and sixth(s) seeking perfec- 
tion through progression to a perfect concord. Some texts (Such as“Quilibet 
aftectans”) adopt a doctrine of natural sequels that has imperfect intervals tending to 
their most proximate perfect neighbors: minor third to unison, major third to fifth， 
and major sixth to octave.Although,jlike older discant teaching,coztrabjztcths inStruc- 
tion prohibits parallel ffths or octaves, it does allow chains of imperfect thirds and 
Sixths, chains that in effect delay resolution. Those texts that stipulate natural motion 
from a perfect interval to its closest neighboring concord (such as from unison to 
38 Quatxoz bzactzzbalia (CS 4,pp.282-94;Aluas edn., pp.469-518; trans.,pp. 713-46). 

39 The earliest formulations make plain the major form ofthe sixth in naming it toxz2s CWNt 尼 azbeNt 如 .In 
adopting the generic name sextz for the interval next above the fifth, other treatises obliterate this dis- 
tinction, or include Sejlito7Us CU dabeztte. This has repercussions for MUsica_jictz questions. Note that 


inclusion of the imperfect concords within practice is in keeping with John of Garland?s intellectual 
Scheme of concords and discords. 
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minor third) typically qualify this with a license for virtually any interval after a stable 
concord. So“Quilibet affectans”teaches that the fifth“naturally requires after it a 
ditoneormajorthird ...butmayhavesome other perfector imperfect interval,forthe 
reason already stated [variability within the cantus].2?49 

With imperfect consonances accepted as Structural components in coztyriaj201Ctls 让 
becomes necessary to formalize constraints Upon them. Whereas ending on any inter- 
val otherthan aunison,fifth,or octave with the cantus would havebeen unthinkable in 
thirteenth-century discant, coUtabUtCtls teaching needs to specify that a coztyab201CtS 
mustbegin and end on a perfect concord.“Cum notum sit” gives insightinto theaural 
Perception behind this in commenting:“the reason could be that 让 the coNtyrabU11CtS 
weretoendonanimperfect[concord],thenthemind (wzzpia) would remain suspended， 
norwoulditbeatpeacetheresinceitdid nothearaperfectsound;nor,in consequence， 
woulditbeindicated thatthesongended there.?41 One oftheearliesttreatises frfom the 
Parisian orbit“Quilibet affectans>” Specifies that minor thirds should be rendered 
majoriffollowed byany interval otherthanunison,and grantsonlymajor sixths a place 
in coptyabjUNCtls.This treatisedoesnot,however, directlyaddress7MWUSiCajictzorjzpsathe 
theory ofinflections. That topic was typically integrated into MUWSica 轴 CN4 discussions 
ofhexachords,consonances,or melodicneighbor-tonefigures (Such as sol- 包 -soD).The 
1375 theorist/compiler 们 om Paris (Goscalcus), for exzample, deals with MUSiCa jc 如 and 
pitches such as 阳 , C#, Eb,and Ab in the first section ofhis treatise,whosetopic is pitch 
and mode,not in the second on discant.4: Similarly, the Franciscan author of QUatxo7 
Potczzjalia (1351) mentions inflections ofthirds in discant when reviewing intervals in 
Tract3 (notwithin the section on simple discant, Part2 of Tract4),and toward theend 
of Tract 3 traces to prestigious singers in the chapels ofthe nobility the modern vogue 
formaking song more delightful bychanging tones into semitones.43 Among northern 
theorists，Petrus qictxs baja 0oci0S4 most explicitly addresses MUSica pa within a 
CODtext of coztyrabjz011Ctls, devoting a SUbstantial portion of his treatise to the need for 
inflections not only to correct fifths and provide an octave below high bp, but also to 
Provide major-third-to-fifth and major-sixth-to-octave progressions.44 Some treatises 
comment that any of the intervals accepted within coztyrabjz0lCtls may require “perfec- 
tion”or that7MWstica ja may be needed, but offer no details.45 

Marchetto ofPadua (f.13o5-26)isthefoundingauthorityforastrong Italian cozta- 
b0UlCtls tradition that insists upon inflecting imperfect consonances to achieve the 
closest possible junction with a subsequent perfect consonance.45 Both Prosdocimo 
de" Beldomandi (writing c. 1412) and Ugolino ofOrvieto (writing c. 143o) favor inflec- 


4o 0C39 3, p. 59. For repercussions ofsuch doctrines within notated three-voiced polyphony see Fuller, 
“On Sonority.> 41 C9 3,p. 62. 

42 THpe BeReley MaNNSC1 功 上 pp. go-67. See also the fifth treatise on division ofthe tone into semitones， 
pp. 24o-47. 43 QUatozzbyjitczzbulia (CS4,pp.227,25o;Aluas edn.,pp.281-82,356; trans.,pP. 594， 
642-43). 44 Comtjediz011, PP. 513-16. 

45 For example“Quoniam de arte mensurabili”C9 3,，p. 36;“Sex Sunt Species discantus per quas 
omnis”Co9 3, p. 307. 46 ZUcidazit, pp. 206-23. Note that this is a plainchant treatise. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Organum-discaNtos-CoztrajUN1Ctls in the Middle Ages 493 


Example 15.5 Ugolino of Orvieto, Deciayatio Msicae Disct 加 tae, Book II, second 
CO1UtCbUNCtLS example 


Upper 竹 2 


所 


Lower 


让 


tion to secure properly directed imperfectintervalsand firmjlyassertrules to ensurethe 
closestpossible Proximity between an imperfectinterval and its perfectsequel.47 In the 
model examples he supplies, Ugolino explains the notated jcta in terms not only of 
“coloring”an imperfect interval to achieve proximity but also of achieving pleasant 
Z1M1ONQ (Example 15.5).43 Although not a coNtrabzMCtls theorist, Johannes Boen tes- 
tifies in 1397 to the proliferation ofsemitone inflections and MUsica_jictz in polyphonic 
musicof England and North-western Europe.49 

Standard coztrabjztcthls or Simple discant theory takes place in what might be called 
aneutral zone devoid of either tonal orientation or mensural definition. Specific men- 
Surations are, however, Central to most teaching about how to elaborate a coztyaj11C- 
ts (the unmeasured ye7rbgolaye formulas of the 1375 Parisian theorist are a notable 
exception). In dealing with decorations or divisions,treatises such as“De diminutione 
contrapuncti” and the Cozmz 加 ediMl of Petrus dictxs babUa 0ciosa offer not instruction in 
composition, but exercises in how to improvise a decorated contrapuntal voice upona 
plain, evenly measured cantus. Petrus States that the routines， or“modes” he has 
devised will help the young learn techniques ofelaboration within USzca MeNSUUO2S， 
while the Parisian pedagogue claims that practicing his veybgzxjae will facilitate inven- 
tion of pleasing and refined decorations.3?2 Each of Petrus?s twelve exercises consists of 
a cantus in even longs or breves with a second voice in one of the standard mensura- 
tions. The series begins with perfect modus, perfecttempus,and major prolation, and 
proceeds systematically through the possible combinations of modus, tempus, and 
prolation, ending with a single breve in imperfect tempus, minor prolation.3: As may 
beseen in Example15.6a(his eighth“mode”:imperfectmodusand tempus,major pro- 
lation), the elaborated voice decorates primary coOnsonances with other tones in a 
variety of rhythms,some animated by rests.?2 In contrast, each example in“De dimin- 
Utione contrapunctin reiterates a fixed rhythmic pattern.53 My coztyrabj1Cths reduction 


47 Cottbrabao0tcths, pp.78-87; Declayatio MMSiCae dsc 过 12t0e, PP. 44-53. 

48 Declayatio MUSicae Qisc 过 1010e ,47-48. 49 Msica, pp. 67-68,75-78. 

50_ Combe1lai1Ml PP. 516-173; THe Be7keley MaNNSC 坊 妨 PP. 146-47. 

51 CozwbezaizM pp. 518-34. For later incarnations ofsuch a proto-“species”approach,see Chapter 18， 
pp. 565-68, and Chapter 16, pp. 5o09-1o0. 

52 Anasterisk overa pitch in Example 15.6a indicates continuation ofa preceding accidental inflection . 
53 These are Printed in Sachs, Der CoztyrabjzlCthS, ppP. 146-47. 


Campbtidqge Histoties Online @ Cambtidge Univetsity Press, 2008 


494 SARAH FULLER 


(Example 15.6b) of Petrus”s example adopts the simple premise of taking the first 
Primary consonance in the Upper voice for the note-against-note framework. This 
Tesults in several parallel perfect consonances (a defect according to the Parisian theo- 
Tisb, but most of these are“covered”by connective melodic activity, and some could 
be finessed by selecting a consonance other than the first. The final cadence is 
approached through a series of imperfect consonances. Although intended to foster 
contrapuntal elaboration within a mensural context, the exercises Petrus gives would 
prepareasingerwellforreading complexmensural music,justas prior experience with 
notated motets and rondeaux Would help a singer to master the art of extemporized 
decoration Upon a cantus, as Petrus himself remarks.54 

Because by deftinition coztrabjzlctls admits only concords, few treatises on the 
Subject concern themselves with discords; butsinceelaborated coztyraj20tCts inevVitably 
introduces dissonant intervals, teaching on that practice usually refers to discords， 
even 过 only in a cursory manner. Petrus remarks merely that one Should not dwell on 
dissonances When decorating,butmay briefy sound them in moving 位 om one accept- 
able interval to another. (M. 3 of Example 15.6a with its initial semibreve fourth 
[whether augmented or adjusted by jet 好] seems a departure from this precept, as does 
m. 11 With a major seventh on its last semibreve.) The Parisian theorist of 1375 Sum- 
marizes What Seem to be two Schools of teaching: one based on relative duration that 
requires half or more of the pitches above a cantus tone to be consonanti the other 
based on position that requires the first pitch to be consonant. In Syncopations, he 
Says, a dissonance may equal the consonant pitch(es) in length. Similar precepts are 
attested Some twenty years earlier by Johannes Boen in the fourth section of his trea- 
tise Mstca (1357).5 The gist ofsuch generalities seems to be that even though singers 
will and should introduce dissonances in the course of elaboration, those elaborating 
any COztab0tCtls Should preserve its character of consonant relationships. 

To judge 们 om the number of treatises on the subject，coztyabj2tCtls was a widely 
practiced technique through which able singers could amplify a given cantus with a 
coOuntermelody in pleasant consonance. Moreveiled are various vernacular Practices in 
which singers produced commonplace polyphony by appPlying to a cantus Some 
Testricted formula or standard algorithm. Relatively little was written aboutsuch prac- 
tices，perhaps because the traditions were seldom considered dignified enough to 
deserve theoretical description and explication and so tended to be transmitted by 
word of mouth from one generation to the next. After spending thirty chapters on 
Standard discant (of the coztrabjz1ctls Variety)，the Franciscan monk 位 om Bristol 
(1351l), for example, rather casually mentions another technique of discanting that is 
“veryeasy” but is perceived as quite accomplished (axtjiciosxs). In this technique, four 
men sing the cantus atunison,ffth,octave,and twelfth respectively, those doubling if 
above Sometimes embellishing the notes in some mensuration. A fifth man discants， 


54 Comtze11di2111, P. 534. 55 THpe Berkeley Macxibt PP. 132-333 MUWSica, PP. 68-69. 
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Example 15.6a Petrus dictaxs babzpa ociosa eighth mode ofcoztrabzlcts elaboration 


es=|- 


Gaga 人 民 上 
本 | 本 | ef 
和 亲人 电 允 益 人 本 一角 寺 寺 2 开启 一 可 直到- 本 
尼 二 : 所 
4 本 下 
SA 
本 可 到 豆 
志 4 二 Le 一 人 人 -me -未 人 | 
FE 人 9 志 9] 
8 本 网 
三 = 
EL 本 人 如 亩 人 本 -一 2 二 本 可 
9 2 二 
11 二 
二 二 三 愉 二 志 于 一 和 二 
已 三 。 
Example 15.6b CoztrabzI1Ctls reduction of Example 15.6a 
2 
FE 9] 全 po 后 Mg 志 WE 会 4o- 全 7 全 Ag 


Usingmostlyimperfect concords,thirds,sixths,and tenths. In this way, saysthe monk， 
“just one person expert in discant .. .can produce a grand song (NUgNQ Melodia) along 
with others who simply know how to sing.”56That a signifcant number of ffteenth- 
Century treatises on ways of improvising polyphony were written in vernacular 
tongues(English and Italian),suggeststhattheywere directed toward ordinary singers 


56 Anonymous, Quatxoz bzczzbalia (CS 4,p.294; Aluas edn., pp. 519-2oj; trans. pp. 746-47). 
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who needed to learn elementary techniques and whose command of written (Or even 
Spoken) Latin was Uncertain, or toward teachers who might 人 avorthelocal spoken lan- 
guage. 

In Italy, several sources attest to a contrapuntal practice organized in four different 
1adi,each corresponding to a hexachord relationship between cantus and contrapun- 
tal voice. Theg7a4dls System is basically a hexachord-zZone practice. The four standard 
Zones ofgyaido 友 力 012 0 9U01t0 下 GUN and 好 octaya entail contrapuntal voices that 
remain respectively within the same hexachord as the cantus, or within the hexachord 
Situated a fourth, fifth, or octave above the cantus. Hexachord-zZone teaching follows 
the same conventions as ordinary cozttab201Ctls in terms of limitation to perfect and 
imperfect consonances, cOntrary motion except for parallel imperfect consonances， 
beginnings and endings on perfect consonances (the latter approached by the closest 
imperfect consonance). Yetitsimplifies coztrabjzMlctls in thatahexachord limit restricts 
both the intervals and the notes that can be paired with any given cantus pitch. In the 
1adodiba1i forexample,onlyfour intervals - unison,fifth,third,and sixth - are pos- 
Sible and their availablity is contingent Upon Specific pitches of the cantus. Against a 
cantus ztb for example, a counterpoint singer may sound unison, third, fifth or sixth 
above, but against a cantus Mi, only the unison or the thirds above or below are avail- 
able.Afifth above is excluded,forthatwould exceed the hexachord limit. Theg7aido 确 
OUU1tU has available for cantus xtffth, sixth,or octave above,and for cantus solunison， 
third, or ffth above but no intervals below either.?7 At the first level, gadols Practice 
has the contrapuntal voice dipping below the cantus more than would be expected in 
regular coNtrtabj1CtlS. At the other three levels, the contrapuntal voice consistently 
Occupies registers above the cantus. The 9yadxs System enlists the singer?s familiarity 
with hexachords to train him in a basic, workable counterpoint that could have been a 
first stage to more advanced training for the more gifted singers. 

English musicians developed a method of “sights”to help singers produce a 
counterpoint upon a plainsong. This teaching is first attested in vernacular treatises 
人 fom the late fourteenth and early fifteenth centuries,one ofwhich is attributed to the 
distinguished composer Leonel Power. Power explicitly relates his first instructions to 
“inform[ing] a child in his counterpoint.”58Three primary sights are quatreble,treble， 
and mean.The anonymous“Here folwith alitil tretise”explains that the mean [voice] 
when beginning a discant will visualize a unison with a chant, but will sing a fifth 
above,the treble will likewise visualize aunison, but sing an octave above,the quatre- 
ble will visualize a unison but sing a twelfth above. Thereafter each voice has a choice 
of consonant intervals within a certain register above the chant: the mean from Unison 


57 Hothby, De azte coxztrab201C 帮 PP. 30-323; QUUtUO7 tactzt1 pp. 22-23. Scattolin gives a thorough 
account ofgyadxs teaching and notes thatthe accountattributed to Hothbyis notindividual to him but 
conforms to versions ofan earlier treatise that circulated anonymously (La Regola del '“Grado>”Pp. 30). 
58 Meech, “Three Musical Treatises”Ppp. 242-58. For the remark quoted, see p. 242. This treatise is 
also edited in more condensed 包 shion along with others in Bukofzer, Gescpicpte, pp. 132-36. 
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to octave,the treble from fifth to twelfth,and the quatreble from octave to fifteenth or 
double octave. All pitches are, however, Sighted or imagined within an octave above OF 
below the chant.? The“countertenor”sightexplained in this treatise may range from 
an Octave below to an octave abovea plainsong: it stays below when the plainsong is in 
an Upper register and moves above When the plainsong descends in register.“Sight?” 
and “voice”coincide for the“countertenor”- that is, the singer produces in register 
the pitches he envisions.Another sight,the“countir>” isakind ofreverse mean,forthe 
Singer produces intervals a fifth below the pitches sighted (so a unison sighted with a 
cantus pitch will sound as a fifth below the cantus). Like the countertenor，the 
“countir” Sight responds to the cantus range, remaining low when the cantus is high 
and rising when it descends.6o The practice of sights allows a singer to follow a chant 
written on a four-line sta 任 and to imagine his part in relation to that chant as Situated 
on the staff, even though the sounds he sings may exist as much as an octave and a fifth 
(in the case of the quatreble) above a generating cantus pitch. What hexachord zone 
instruction and sight instruction have in common is attention to registral position of 
voices in relation toa cantus,atopichardly touched in standard coztrajx1NCtls teaching. 
Both suggest a culture in which separation of voice parts into different registers has 
taken on considerable significance, a Situation that might be inferred 位 om written 
three- and four-voiced polyphony of the fifteenth century. 

Power offers many exercises for producing simple counterpoints Upon tenor frag- 
ments in treble and quatreble sights. His exercises resempble interval-succession pat- 
terns amplified in length and in scope. They involve extended series Upon tenors of as 
many as twelve notes and include imperfect consonances either singly, or in series of 
two or three among perfect consonances, Or intermixed among each other (as Sixth 
with tenth).6: Several other English treatises explain a common formula for three-part 
polyphony, one they call faburden. According to “The sight of faburden with his a 
cordis> 但 burden is “the least [simplest] process of sights, natural and most in use.2>6 
The basic process is that the treble parallels the plainsong in fourths above while the 
faburden musician sights thirds and unisons with the plainsong and sings them a fifth 
lower, producing thirds and fifths (respectively) below the plainsong. (The faburden 
partthus behaves like the“countir”described in“Here folwith alitil tretise”but with 
a far more limited scope.) Faburden resembles ordinary coztrabjz0tCtls in requiring 
Octave-and-fifth sonorities as beginnings and ends (The sight of ffaburden>”specifies 
Such closes atends ofwords) and in repudiating consecutive perfect consonances. The 
Straightforward and familiar practice of faburden left an impact upon English sacred 
music. Trowell and others have noted traces of faburden practice in notated mensural 


59 Meech,“Three Musical Treatises”pp. 258-59. 60 Bukofzer, Gescjicpte, ppP. 150-52. 

61 Meech, “Three Musical Treatises”pp. 248-58. He reverses the two musical examples in the middle 
of p. 249. 

62 Trowell“Faburden and Fauxbourdon,”Pp. 47. Trowell provides both an edition and an extensive 
commentary on this treatise, pp. 47-52. 
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music ofthe Old Hall manuscript, in carols,in hymns,in magnificats and in organ set- 
tings 他 om the fifteenth and sixteenth centuries.63 

In the later fifteenth century, a theorist who identifies himself only as Guilielmnus 
monachus(William the monlg and who seems to have written in Italytakesthetrouble 
to explain the English manner of counterpoint, a Practice he calls “faulxbourdon.>64 
Although the sonorities rendered in his version of 人 aulxbourdon resemble those of 
early 包 burden, the techniques he describes differ markedly from those in “The sight 
of ffaburden.”The technique first discussed entails the plainsong tenor as lowestvoice 
with sxb7aN0O Sighting unisons and thirds below which sound as octaves and sixths 
above and contratenor Singing fifths and thirds above the tenor. Both contrapuntal 
voices are to begin and end on perfect consonances.A Subsequent description has the 
cantus in the subyajo in triple mensuration, butthen reverts to the perspective of inter- 
valsabovethetenor.65 Whatis perhaps moststrikingaboutGnuilielmus?s treatise is that 
in addition to rehearsing the standard rules for two-voiced coztyrabjz0lctls and listing 
Some common English sights (withoutusing that term), he mentions Some five proce- 
dures for generating polyphony in three or (in one case) four voices. Insofar as the trea- 
tise of this“eminently complete singer?”(caNto7 1te9e7111NNS as he describes himself) 
reflects the training program he offered his students, it shows him transmitting to 
Northern Italy some specifically English practices and promoting diverse methods of 
extemporizing more than two voices upon a cantus. 

In his attention to extemporizing polyphony upon a cantus frmus, Guilielmus mon- 
achusexhibitsa mentality distant from thatofhisapproximate contemporary Johannes 
Tinctoris (1466-1511),，a Flemish theorist and composer employed at the court of 
Naples. Tinctoris”s Fiber de ayte coNtrabz0tC 丰 人 om 1477 represents in many ways a cul- 
mination ofcoztrabj1ctls theory from the preceding two centuries.The Principal topics 
he addresses are 人 amiliar ones: interval successions (an exzhaustive inventory, expanded 
tothetriplediapason);eight general rules for counterpoint(standard ones from the past 
Set to a slightly different angle owing to the exceptions allowed); the distinction 
between simple and decorated counterpoint; regulation of discords in the decorated 
type (but carried to unprecedented length).5 What sets Tinctoris decisively apart from 
his predecessors (and from a figure such as Guilielmus monachus) is his emphasis on 
notated polyponyand on compositions by esteemed composers. This focus appears not 
in the reams of interval Successions but in the (now famous) Prologue where he lauds 
Such coztbositoyes as Ockeghem, Regis, and Busnois and traces a co1lbos 让 OUQ tradition 


63 In“Faburden and Fauxbourdon” and in“Faburden -New Sources.”Foran example offaburden see 
Chaprter 17, p. 536. 

64 Scholars regularly distinguish between English 包 burden (an improvised practice) and 伺 uUxbourdon， 
a method ofadding a voice to two Written parts which is first attested in notated music See Trowell， 
“Faburden and Fauxbourdon>2; Trumble, Fzxxboxydoz, pp. 13-36. 

65 De becebtis 01tis MiC0e, PP. 29-30, 38-39. 

66 Tinctorisys learned treatmenttakesup forty-ninefolios in one manuscript (Seventy-nine in another)， 
in comparison to a maximum offour folios for“Cum notum sit>/“De diminutione contrapunctin in its 
mostample manuscript Version. 
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between them and Dunstable, Dufay, and Binchois. It also leaps out in the later chap- 
ters of Book II where he cites contrapuntal faults in actual pieces by respected compos- 
ers.67 His extensive and precise treatment ofdiscords also points toward notated music 
insofar as he links proper dissonance regulation with Specific mensurations. Indeed， 
Tinctoris 但 mously draws an explicit distinction between an evanescent cOUnterpoint 
produced mentally“upon the book>” (szjpey LA) and a more refined written coOUnter- 
point that is composed (es Jpzctz).68 This echoes an earlier (1412) distinction by the 
Paduan theorist Prosdocimo de” Beldomandi between a coztrabjz0lCtls that is vocal 
Cocalis) and exists only as a performed event, and one that is written down or notated 
(sczibptxs).69 Both theorists (Prosdocimo most specifically) indicate that the general pre- 
cepts theyexpound applyto evanescentas well as written coUtrabjztCts, butthrough his 
opening remarks Tinctoris tips the balance of “the art of counterpoint”markedly 
toward written polyphony. 


Conclusion 


In his infuential Gescpizcpte der MUWSiRteoxie 1 克 .-XIX Jpyjatotde 凡 Hugo Riemann 
defined “the task of a theory of art?” as“to ground the natural ljawfulness that either 
COnsciously Or Unconsciously regulates artistic creations and to expound this in a 
System of pedagogical statements that cohere logically.”7。 Riemann interpreted early 
theory of polyphony and counterpoint in terms of rules for composition assumed to 
be universally valid throughout a particular chronological period. But to read even a 
handful oftheorists from the ninth through the fifteenth centuries is to become aware 
that goals vary, that those who write on procedures for organum, discant, OF CONtyQ- 
btCthls are largely concerned with quite elementary training in the production of 
many-voiced music, and that the conventions they relay cannot be held universally 
valid for their time but relate to particular practices in delimited cultural strata and 
geographical locales. These past theoretical writings on how to combine two or more 
Voices certainly provide guidance on various horizons ofawareness musicians brought 
to polyphony within the period 85o-148o and do relate to changes in stylistic idioms 
ofnotated repertories.The practices described in the extant treatises doubtless shaped 
the basic sensibilities ofyoung musicians some ofwhom did subsequently create their 
Own polyphony to be preserved in notation; but the sphere of those practices had to 
do chiefy with oral polyphony and (to varying degrees) theoretical principle and only 
partially overlapped the sphere of written composition . 


67 7He 4tofrCozttezbottt Book II, Chapter 29, p. 126; Chapters 32-33, PP. 129-31. 

68 7He 4itofrCozttezzot 吉 Book II, Chapter 2o, pp. 1o7-1o. This chapter is translated and discussed at 
length in Bent, “Resfzct 好 and Cattaye Ser LibyU11.” Sachs offers a somewhat different viewpoint in a 
postscript to “Arten improvisierter Mehrstimmigkeit》”pp. 181-83，as does Blackburn in “On 
Compositional Process”pp.248-56. Wegman further pursues the issue in “From Maker to Composer 


pp. 439-52. 69 Coztrab11CtLS PP. 32 一 33. 
7O Gescjpicpte dey WMSIRteorie, Book III, Chapter 16, p. 470. 
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Counterpoint pedagogy in the Renaissance 


PETER SCHUBERT 


How did Renaissance composers learn their craft? They could have learned much of 
their technique from treatises, especially from those portions devoted to counter- 
point. Today, we often think ofcounterpoint as consisting Primarily of rules of voice 
leading. Such rules, which are found in virtually every mnusic treatise of the time， 
teach the student to regulate the melodic motions of lines in relation to the simul- 
taneous intervals between them (e.g.，conditions for approaching perfect conso- 
nances Or for preparing and resolving dissonances). They were learned by young 
Singers for the purpose of improvisation, and following them would have been as 
natural as speaking in grammatically correct Sentences.! Yet just as the art of oratory 
Consists of more than correct grammar， So musical composition goes far beyond 
mere voice leading. Composers had to choose between many large-scale contrapun- 
tal techniques involving texture, motivic and Structural repetition， and variation. 
While there has been extensive study by scholars of the rules of voice leading ip 
Renaissance music, less consideration has been given to these more advanced com- 
Positional techniques. 

In this chapter, then, we will examine some of these compositional techniques by 
Teviewing some two dozen treatises written between the mid-fifteenth and mid-sev- 
enteenth centuries. We will see that the real challenge for a Renaissance comPoser 
consisted not of employing“correct”contrapuntal voice leading but rather of elab- 
orating Primary musical material - Sometimes called asoqgge 刀 -byvarying it or com- 
bining it with some other melodic material.3 (As we will see, a Sag9getto need not be 


1 Coclico，Mzsical Comtjeldiz011，pP. 16，24; Morley，PUaipe ad Eusie，p. 120; Montafios, 47te, fols. 
26Vv-27I. In Some treatises，in 和 包 ct，the word “counterpoint” refers primarily to improvisation 
(Bermudo, Declayacioz, Book V, Chapter 15). See also Garcia*s commentary accompanying his transla- 
tion of Cerone (Pietro Ceyozes “ELMelobeoy Maesto pp.81 任 ); Wegman,“From Maker to Composer>; 
Sachs, Arten improvisierter Mehrstimmigkeit.” 

2 For examples ofstudies of Renaissance voice-leading rules, see Andrews, THe Tecjpxligxe of By TDcal 
Pobbpoty; Jeppesen, THe Style of Palestyita 0t4 切 e DissoiUtce; Sachs,“Counterpoint.”See also Rothfarb， 
“Tinctoris vs. Tinctoris”; Dahlhaus,“On the Treatment of Dissonance.”On changing rules toward the 
end of the century, see Palisca,“The Revision of Counterpoint”;“Vincenzo Galilei"s Counterpoint 
Treatise.>” 

3 According to Harold Powers("The Modality of Vestiva i colli”p. 31),“the compositional techniques 
of Palestrina”s time are essentially those ofelaborating what Zarlino defines as a “Soggetto” . . 2 
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simplyamelodic subject in equal or mixed rhythmic values; it could also bea duo, or 
in the case of parody technique,even an entire polyphonic composition.4) The result- 
ing contrapuntal combination could be further elaborated by adding more voices OF 
by tacking on varied repetitions of the same combination. Many of these elaborative 
techniques, such as adding two voices in canon to a cantus frmus or inverting two 
Parts at the tenth, appear to Us today as“learned”devices. Yet they were considered 
Toutine by most Renaissance composers,and could even be improvised by singersand 
keyboardists. 

In spite ofthe diversity of musical styles found in the Renaissance, we will see that 
the principles underlying the elaboration of the so99get were remarkably consistent 
for nearly two hundred years. Whether you werea Burgundian singeradding aline to 
a chant, a Sixteenth-century Spanish organist eliding two imitative duos at the organ， 
Or aseventeenth-century Italian composer writing atrio on a dance bass,yoUI concep- 
tual frfamework was fundamentally the same. 


Treatises 


The majorauthors whosetreatisesarethebasis ofour surveyfall into fourlarge groups. 
The first generation of Renaissance theorists includes Ugolino of Orvieto (Declaxatio 
MMS1C0E scz 田 [02，c. 1430)，Johannes Tinctoris (Liey de 01 妇 cotab01C 丰 1477)， 
Bartolomeo Ramis de Pareia (MsSica 思 actica, 1482), and Franchino Gaffurio (Practzca 
MtCe, 1496).These fifteenth-century authors write largelyabout counterpoint in two 
parts, divided into simple (note againstnote) and forid (mixed values) genres. In them 
we fnd brief rules combined with more or less exhaustive examples of note-against- 
Dote connections. 

Asecond strand ofcontrapuntal pedagogybegins in the mid-sixteenth century with 
Gioseffo Zarlino (Ze 2 帮 to1i AiONiCpe, 1558) and continues with several of his fol- 
lowers: Pietro Pontio (Ra9iozaMejtto 到 MUSiCa 1588); Orazio Tigrini (comabepadio dea 
MMSiC0; 1588); Thomas Morley (4 Qtzze CNQ eaS1e 太 todactiot 如 UCECQANINSICRLE 1597); 
Giovanni Maria Artusi (Payte de! coztrabpo1to, 1598); and Scipione Cerreto (DeHa zCt 
友 c4 NSUC0, 16o1). Zarlino Was the first theorist to describe various kinds ofsoq9e 嫩 im 
detail, and he offers detailed explanations of how to write or improvise against them. 
Hewasalsothefirstto classify types ofcadence,types ofimitation,and types ofdouble 
counterpoint. One of his major contributions, not widely recognized nowadays but 
repeated by his followers, is his setting out conditions for the use of repetition. 

Afamily of Spanish treatises begins roughly at the Same time as Zarlino?s treatise， 
but stresses some different Principles: Vincenzo Lusitano (todx 纺 01Ue jcilissz110 
1553) is much more explicit than Zarlino about how to improvise using a repeating 


4 For Zarlino?s various meanings of saggetto, see Rivera,“Finding the Soqgqgetto in Willaertes Free 
Imitative Counterpoint,”pPp. 99-101. 
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motive against a cantus frmus，and he offers the earliest example of a “species?” 
approach to counterpoint.Thomas de Sancta Maria (Lib7o TiNiaio Cjte de tie7 JPNtasiw， 
1565) and Francisco de Montafios (dyte de MMSiCU heo7ica y 困 Qtica， 1592) are note- 
worthy for Presenting detailed examples of composing and improvising in four-part 
imitative texture. Finally, in a brilliant StMA of coOUnterpoint pedagogy, BE Melobeo 
(1613), Pietro Cerone expands the work of Montafios and Sancta Maria and integrates 
it with thework ofZarlino and his followers. (Cerone?s is the obvious choice ifyou can 
take only one treatise to a desert island0) 

Several early seventeenth-century Italian treatises build on Zarlinoys work but with 
different emphases: Adriano Banchieri (CaxteUa, 1614) updates Zarlino?ys technique of 
composing a newvoice against Some pre-existent freely composed line; where Zarlino 
adds lines to original melodies by Willaert and Josquin, Banchieri elaborates melodies 
by Lassus and Rore in a more contemporary Style. Extensions of Zarlino?s discussion 
of invertible counterpoint (among other topics) are found in Camillo Angleria (Za 
JegoiQ del cozttrabo1pt 如 , 1622),，Rocco Rodio (Regole 下 Msica, 16o9), Antonio Brunelli 
(Regole et dicjpia1jatiON1 di LOU CONUtabb20 丰 lobii 161o), and Giovanni Chiodino (47 如 
zUtica atita e 70001e, 161o). Finally, the “chordal”approach of Thomas Campion (4 
NEW CO ONQRNUG je 力 碎 COWttej-boztc. 1618) will be seen to beas much a direct 
descendant of fifteenth-century coNztraj201CtsS Si1bjex coOncepts (discussed belovm as 
is a token ofthe new triadic consciousness animating Seventeenth-century musicians. 


Simple counterpoint in the ffteenth century 


Atthe end ofthe fifteenth century, the word counterpoint”was often synonymous 
with coxztrab20lCts Sex: two lines moving in note-against-note texture, With only 
consonances allowed between the parts. A counterpoint Was constructed by adding 
notes against some pre-existing monophonic line (the cajtzs jitWs, hereafter abbrevi- 
ated CF). Most fifteenth-century theorists presented six to eight fundamental voice- 
leading rules to regulate coztrabj20lCths Sbjex.5 Some of these rules control the most 
local connections (e.g.,hovw perfect consonances may beapproached),and others have 
to do with permissible opening and closing sonorities. While the rules vary Somewhat 
from one theorist to another, the eight rules of Aaron Summarized in Chapter 18, p. 
561 are representative of those found in many counterpoint treatises throughout the 
Sixteenth Century.6 

Theorists typically supplemented these abstract rules with lists of short examples 
that could run on for many pages. The lengthy itemization of permissible contrapun- 
tal progressions found in many ofthese treatises, although appearing tediously didac- 
ticand uneconomical to us today, were probably intended to provide the singer with a 


5 Prosdocimo, Burzio, Ugolino, Ramis de Pareia, Tinctoris,and Gaffurio, for examples. 
6 Coclico, Vanneus, Zarlino,and Yssandon, for examples. 
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Example 16.1 ” Movements from a sixth from Ugolino and Ramis 
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menu of formulas to be memorized that could then be called upon in improvisation. 
The approach of Ugolino (c. 143o) is typical. Ugolino takes as his initial“givens”the 
direction of the tenor and the first vertical interval. He then shows for each melodic 
interval in the tenorhow asecond vertical interval may follow, determining the motion 
of the added voice. The voices in most of his examples move by contrary motion, and 
each one is shown at Several transposition levels. Here is one of his rules (expressed in 
arhymed coupleb:“Seventh rule, [the tenor] ascending from [the vertical interval of ] 
asSixth: a sixth desiresathird ifit aims above the note” (See Example 16.1a-e).7 

Ramis cited each of Ugolinos rhymes and examples in his own counterpoint trea- 
tise, often adding commentary and counter-examples. In the case ofUgolino?s seventh 
rule, for instance, Ramis noted: “The seventh [rule] is satisfactory; but in fact, 让 the 
tenor has e-f 名 then the other voice might well have c-cy as well as c-a, for from the 
Iminor sixth we aim Strongly toward the fifth [Example 16.1 仁 8g].28 His emendation 
eXpresses the so-called “closest approach”Pprinciple，a widely taught precept of 
Renaissance coUunterpoint which prescribes that one of the notes of a perfect vertical 
coOnsonance Should be approached by semitone.?9 (Thus Ramis would not have illus- 
trated a major Sixth moving to a fifth.) 

Ugolinoys method may be contrasted with that ofTinctoris,who starts not with the 
first vertical interval and the motion ofthe tenor, but with a pair of vertical intervals. 
In Example 16.2, for instance, we See all the ways in which“a sixth above [the tenor] 
can haveathird after it.”loTheseexamples are ordered by motions ofthe tenor (Shown 
with open note heads). 


7“Septima regula de sexto ascendendo: Sexta ternam cupit,sisupranotam intendit?” (Declayatio MUSICIe 
iscz 田 10t0e, Book II, Chapter 26, p. 34, EX. I-91). Ugolino shows only two other examples beginning 
with a Sixth, one Series in Which the tenor descends by step, leading to an octave, and one where 让 
descends a third, leading to a tenth. Presumably, the rules are formulated in rhyme for ease of memor- 
ijization. 8 Ramis, Mzxsica ractica, Part II, Tract 1, Chapter 2, p. 126. 

9 The“closest approach>” rule is first clearly articulated by Marchetto. It is also found discussed by 
Prosdocimo (Coztrabjz0tCtlS,Section g,Chapter 6),Gaffurio (Practica MMSiCe,BookIII,Chapter 3),Vanneus 
(Recawtett1i， Chapters 14-15), and Zarlino (Ze 1titttiomi atONCpe，Part III, Chapter 38). See also the 
useful commentary by Dahlhaus (Stxdies, pp.78, 86) and Carpenter (Tonal Coherence:”pPp. 50-51). 

10 Tinctoris, Ziber de ate coztrab20lC 刀 Book I, Chapter 7, p. 35. Tinctoris is much more thorough than 
Ugolino. The nineteen chapters ofBook I show every possible way two consonances could succeed each 
other. His examples are exhaustive, providing that no voice can leap more than a fifth, and that similar 
fifths are not allowed. One reason it takes So many chapters is that Tinctoris does not take the com- 
pounding ofintervals for granted; the same series ofexamples given in Chapter 9 is repeated in Chapters 
12 and 17, with vertical intervals compounded. 
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Example 16.2 Movement from a sixth to a third fom Tinctoris 


a. 十 


b. C. 步 e. 
人 人 人 人 人 各 
志 -一 务 多 了 各 5 了 栖 


Both Ugolino and Tinctoris present examples that are only two notes long. 
Presumably the singer would consider a tenor CF as a chain of such two-note Suc- 
CeSSsions, the Second vertical interval in the first two-note segment becoming the first 
vertical interval in the second Segment, and so forth. Each interval succession thus 
acts as a link to the next. The difference between their examples lies in the relative 
priority of the horizontal and vertical dimensions. Ugolino”s concern with the 
Smooth connection ofvoices seems to make more sense 位 om the point ofview of the 
improviser, who at a given moment may fnd himself singing a sixth with the CE， 
and, looking ahead,， sees the CF about to rise. Tinctoris， however,，places priority 
Upon the Successive vertical intervals before considering the melodic motions that 
connect them. We may Wonder why a composer trained as a young Singer to impro- 
Vise againsta CF would think in terms of a Succession of vertical intervals, instead of 
focusing on melodic motion. One factor may have been the association of mode and 
coOUnterpoint. 


Some modal considerations 


Mode，we have seen elsewhere, is generally deftined in terms of melodic features: 
ambitus, fnal, reciting or psalm tone, and characteristic Species.1 While the relation 
between mode and counterpoint is almost never discussed explicitly in Renaissance 
treatises, We do find scattered comments by theorists on the modal implications of 
certain vertical intervals.2 In one example, Tinctoris says that MUSica jictz added to a 
line to correct a vertical diminished ffth causes a momentary change of mode (called 
“commixture”). In regard to the progression shown in Example 16.3, he says that the 
lower line (the added voice) is of the second mode commixed with the fourth.:3 The 
modal commixture results ffom the 包 ctthatthe Bb changes the fourth betweenAand 
D from what would normally be a first-species fourth into a second-species fourth 
(semitone-tone-tone, bracketed in the example), which is characteristic of the fourth 


11 See Chapters 11 and 12, butespecially pp. 311-13 and pp. 364-66. 

12 The dichotomy in Renaissance treatises between counterpoint and mode has been discussed by 
Powers in “Modality as a European Cultural Construct:”p. 210. Also see Chapter 12, pp. 4oo-o2. 

13 Tinctoris, Zizbey de Matya etzb7obyie 好 如 to10701 Chapter 18, p. 20. Commixture refers to the inser- 
tion into a line of species of interval foreign to the governing mode of the line (see Schubert“The 
Fourteen-Mode System>”; Carpenter “Tonal Coherence”). 
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Example 16.3 ”Modal comixture from Tinctoris 


mode. Presumably, 坟 the composer did not wish commixture, he would have chosen 
Some other note than B to place below the F ofthe tenor. 

For much the same reason, Pietro Aaron objects to placing Bb in the signature ofthe 
bass part to correct an “imperfect ffth>”with the tenor F, since the bass will now sing 
amelodic species different from those sung in the upper voices that lack Bb.:4 Other 
contrapuntal obligations could also affect mode: Scipione Cerreto, writing as late as 
16ol, Says that the“closestapproach>”Pprinciple is to be used unless accidentals cause 
the line to leave the mode.5 For these authors, incidental MktCU jicta can also have 
modal repercussions.16 

Butit is not only the introduction ofaccidentals that can destabilize modal identity 
when adding contrapuntal lines. Sometimes the reiteration of particular notes or the 
use of certain melodic skips might have modal implications. Ramis criticizes a line 
added to a Dorian CF because itemphasizes structural tones and leaps associated With 
the Phrygian mode-in this case,b and a skip from b toe(see Example 16.4a). He then 
proposes an alternative line using reiterations and leaps more appropriate to the 
Dorian mode (see Example 16.4b).27 We can see that the rules of counterpoint might 
coOnstrain - but do not determine - modei a singer could conceivably stress a number 
of differing modes in adding aline to any CF. 

In Ramiss improved example, the Ds in the added voice always form perfect Ver- 
tical intervals with the CEF (asterisked), suggesting that these too might have modal 
Significance. This Suggestion is corroborated by Tinctoris， who in his fifth rule of 
counterpoint admonishes that “above absolutely no note . . . Should a perfection be 
taken by which a removal from its mode (distozatio) can occur.”18 Thus 让 the added 
line sounds an octave against an E in a Dorian CEF，distoxpatio will result from the 
emphasis on E. The word“perfection>” can refer to both an octave and a cadence, and 
Tinctorisys rule foreshadows all the many Subsequent treatise Strictures concerning 
14 Bent, "Accidentals, Counterpoint and Notation in Aaron?s 4991z0ttz to the 7Dscajelio zz MUSica P. 
323 and n. 26. 15 Cerreto, Del& 力 U 态 CMSiCa, Book IV, Chapter 1, PP. 242-52. 

16 Aaron's pupil Iluminato Aiguino even calls into question the xia 10 好 Sbpey 1 rule because it may 
causea change ofmode. See Schubert,“The Fourteen-Mode System>”p. 181 and n. 21. 


17 Horsley “Fugue and Mode in 16th-Century Vocal Polyphony>”p. 410. 
18 Tinctoris, Ziber de azte coztraj01Ci, Book III, Chapter 5, p. 135. 
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Example 16.4 Counterpoints emphasizing Phrygian and Dorian modes from Ramis 


| 
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which cadences are appropriate in which modes. These strictures vary from treatise 
to treatise. 


Florid counterpoint 


Throughout the Renaissance, theorists normally maintained Tinctoris”s distinction 
between note-against-note (Siyt 加 ex) coUnterpoint and Horid (QitztUtols) coUnterpoint. 
Aslate as 1597, Morley defines them as“counterpoint” and“descant> respectively.19 
In forid counterpoint, the added line contains a variety of shorter rhythmic values 
againstaCFsoundinginequalvalues (breves orsemibreves). However,beginning with 
Tinctoris, the rules for the use of dissonance in forid counterpoint tended to be 
codified even more precisely as to melodic motion and metrical position.z2 This led to 
akind ofproto-species presentation in which the behavior ofeach note value was illus- 
trated Separately.2 

Montafios, for instance, shows how different values could be placed againsta CF in 
breves. An added line in breves is called“the first manner”of counterpoint; in semi- 
brevesj“the second manner>; in minims“the third manner”or“the first diminu- 
tion2>; in semiminims, “the second diminution.”Montafios gives examples ofeach one 
but the last in halved note-values (tempus imperfectum alla semibreve”), saying that 
“both are one.”He also gives the beginner many Short examples offlorid lines against 
Pairs of CF notes.22 

Cerone Suggests learning to improvise by practicing first in note-against-note 


19 Morley, Plaije Qtd edsie, p. 93. 

20 See Rothfarb,“Tinctoris vs. Tinctoris”; Dahlhaus,“On the Treatment of Dissonance.2” 

21 For examples of the“proto-Sspecies”approach, see Lusitano,， 17ztrodx 帮 ole, fol. 12; Sancta Maria， 
Zibro, Book I, Chapter 2o; Cerone,J1Melobeo, Book IX, Chapter 16, p. 574; Diruta, 1 TYa1lstitvaz0o, Book 
II, pp. 1o-11; Banchieri, Cutelia, pp. 106-o7. (Also see Chapter 18, pp. 565-66.) Some earlier (medie- 
val) examples of “species”counterpoint are discussed in Chapter 15, pp. 493-95. 

22 Montafios, 4yte, fols. 4r-12V. See also Figure 18.1, p. 567 for some later (although analogous) sche- 
matics of proto-species counterpoint. 
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texture, then with two minims against a Semibreve, then four semiminims, just as in 
later written Species counterpoint.233 Discussing the question of how to proceed from 
Simple counterpoint to diminished counterpoint, he Says: 


We should produce two notes in counterpoint, calling them guides, against two notes 
of the plainchant. These will serve to establish the two Principal positions that are the 
basis ofdiminution.Keep thesein mind,for ifweknovw the consonant positions where 
the counterpoint can occurabovethe plainchant,itwillbeveryeasytofllthe space later 
bysubdividing thevalue ofthe first note . . .2 


His“guides”(i.e., two Semibreves in note-against-note texture) often contain Voice- 
leading errors that will be corrected when one line is diminished . 

Carl Dahlhaus has noted the chasm which seems to separate Species counterpoint 
baseduponaCFandthefHuid,imitative counterpoint ofRenaissance polyphonic prac- 
tice. The Species approach, he points out, is “hardly reconcilable with the historical 
reality of Palestrina?s style, which provides less an example of cantus frmus composi- 
tion than a way of writing based on pervasive imitation between textually character- 
ized, rhythmically differentiated parts.”25 But this view is based on the erroneous 
asSUmption that the improvised activities that prepared the student for composition 
Should themselves resemblefinished compositions. Perhaps instead weshould consider 
aCF as a chain of two-note fragments against Which additional voices may be impro- 
vised,thus providingavocabulary ofconsonancesunderlying all contrapuntal textures 
and genres. Cerone called vertical intervals eleMteNtos, Saying,“just as we need only 22 
letters to make thousands of orations, we only need 22 intervals to make all music.”26 
He refers to "the most common>” Stepwise patterns of semiminims against two-breve 
CEFmotionsasa“primer”(4becedayio).” While counterpointagainstacompleteCF can 
beanend in itself; for instance in certain liturgical situations, it can also be used as the 
basis for further elaboration,， either through diminutions of one Or both lines,，or 
through theaddition ofother lines. 


Contraponto 名 gato 


A notable development in sixteenth-century counterpoint pedagogy concerned the 
identification ofshort motives in mixed values (called variously 7zve7t 丰 OoN1 7101 经 ， 力 201 丰 ， 
zassu991 j05S1, e1ti110Cie,， OFT“points”) and the establishment of conditions for their 
Tepetition against a CF. (These short motives should not be confused with the longer 
5499e 帮 in equal values.) The first author to call attention to motivic repetition Was 


23 Cerone, BLMelojeo, Book IX, Chapter 18, p. 576. See also Cocjlico, Comtjextdiz011, P. 23. 
24 Cerone, ELMelobeo, Book IX, Chapter 24, p. 587. 25 Dahlhaus,“Counterpoint”p. 845. 
26 Cerone, EL7Melojpeo, Book IX, Chapter 3,p. 565. 27 Ibid., Chapter 23, p. 582. 
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Tinctoris - albeit in a negative Way. In his sixth rule, he wrote: “in singing above a 
plainchant, we ought to avoid repetitions as much as we can, particularly 计 some 
appear in the tenor.”28 By this, Tinctoris means those instances in which the tenor uti- 
lizesarepeating melodic pattern,and theadded line repeats a motive againstthat same 
pattern, causing the whole contrapuntal combination to be duplicated. Zarlino like- 
wise forbade direct repetition of contrapuntal combinations, but allowed for the rep- 
etition ofa motive in a single voice ifit met one ofthree conditions: (1I) 示 both it and 
the CF changed pitch level (causing a sequence); (2) 过 the motive was accompanied by 
different vertical intervals (ie., fthe CF did not repeab; or (3) if it was varied rhyth- 
mically29 Zarlino”s guidelines were echoed by many theorists, among them Artusi， 
Who expressed them in a wonderful Row chart.39 

The technique of repeating a motive in quicker values againsta CF was called, vari- 
oOusly, coUtyibo1tto jgyato,coNtyabo1to CO 000090,coNtbaboNto bezgedia coNtyaboNto be7 
Niaitta ,coNtrabotto cabyicci0s0, JIMtitaciot Or“maintaining a point.231 The term coNptr0- 
bo 加 jyatohasits roots in Tinctorisys definition ofjzya.Although wecommonlythink 
ofjyaasimitation between twovoices in “fight”Tinctoris defines itas the repetition 
ofamelodicidea:“Pxyaistheidentity ofthe parts ofajline (cxztxs) as to thevalue,name， 
form,and sometimes placement ofnotes and rests.232 Thus for him jya could refer to 
Tepetitions ofa motive within a line, as in the technique ofcoztyajozpto jyat 加 . 

Short melodic motives in mixed values may be freely invented or be drawn from a 
Teceived source - most commonly the CF. Ifa voice utilizes motivic fagments taken 
fromaCF,theresultis sometimes called coztyrabjoztoad2jtitatiope.This can existin note- 
against-note texture (as when Zarlino adds bits ofthe CF into the contrapuntal voices， 
Or when Morley writes a first-species canon33), but most often fragments ofthe added 
lineare freely rhythmicized versions ofsections ofthe CF.34 Whether newly composed 
Or borrowed, the motives can be transposed temporally, displaced, and/or rhythmi- 


28 Although Tinctoris tolerates repetition for Purposes oftext expression. See Zigerde Q1te coONtyQb201C 丰 ， 
Book III, Chapter 6, p. 137. See also Meier, 7Je Modes, pp. 243 企 

29 Zarlino, Ze ztitttioNi pa7M1ON1Cpe, Part III, Chapter 55. 

30 Artusi，Zazte del coztrabjo1lt 如 ，p. 58, transcribed in my Modal Cozxtte701t 坊 ReU1SS011Ce Sb，pPp. 
104-05. Itshould be noted, however, thatnotall composers abided by such strictures.A distributional 
analysis by Cristle Collins Judd exposes in Josquin?s Missa“Hercules DuX Ferrariae”precisely the type 
ofliteral motivic repetition forbidden by Zarlino. See her “Josquin des Prez: Salve Regina (4 9) p. 137. 
31 Lusitano, DittodU 帮 0te,fols. 14vV-16v; Zarlino, Ze istitxttozi pa7MtONicpe, PartIII, Chapter 55; Tigrini， 
Cozlbe1dio, pp. 105-06; Morley, Plaize Qtd FEasie, pp. 84, 124; Banchieri, CazteHa, PP. 67, 107; Pontio， 
RaIioU0NMENt 如 , p. 9o; Cerreto, Delia 困 a 姑 ca, Book IV, Chapter 1, p. 25o; Diruta, 凡 TYya1Si 刀 al0, Book II， 
pp. 11-12; Montafios,4yte (Contrapunto”),fols. 13v-15V; Cerone, EL7Melobeo, Book IX, Chapter 18,p. 
5753; Book X, Chapter 1, p. 597; Book XII, Chapter 4, p. 657. 

32 Tinctoris, Di1tito7zaz, s.V “fuga.”By “name>”Tinctoris means hexachordal solmization syllable; 
by “form>” he means visual notation (Single note or ligature); and by“placement>” he means pitch class 
and register. 

33 Zarlino, Ze Ntitttioi pa7MLONiCHe, Part III, Chapter 4o; Morley, Piazze Nd Eusie p. 76. 

34 Morley， Piaite td Eusie, p. 124; Tigrini，Comtzbedio，p. 106. For more examples，see my Moada/ 
Coz1 友 功 011 凡 Re101SSG1Ce Sb 人 1e, Chapter 9. 
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Example 16.5 Jiitxciot.Ie1eal 人 om Montafios 
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callyaltered.They may also be used as ostinati, sounded in inversion, in retrograde, Or 
in jya Ci49071010.35 

Many theorists did not make clear distinctions between the technique of imitation 
between parts and that of repetition within a single part. The confusion is especially 
pronounced in Montafios, who refers to any repetition as JMlttactzoz. He calls harmonic 
Sequence (i.e., the transposition ofboth the CF and the added part by the same inter- 
val) Mitacio1t geNexal and he distinguishes it 人 om JoMitacizoxz baz6cWia7 in which the 
Short motive is repeated with different rhythmic values, and makes different vertical 
intervals with the CF (as shown in Example 16.5).36 

Because Montafios does not Use the word Soggetto, it is not clear 让 the soggetto in 
Example 16.5 is the hexachord ofthe CF or the bracketed motive in the added voice. 
Since Zarlinos definition ofsoygetto embracesthemes ofall sizes,itmay be moreuseful 
here to invoke Cerone?s distinction between alonger,more global theme and a shorter 
melodic idea that is used briefty and discarded. The former he calls 怒 empa OFT SUbiect 如 ， 
and the latter usso (like Lusitano) or 1Vecto1e.37 Thus in Example 16.5, we could say 
that Montafios wrote asubiecto in the CF against which he repeats a short 妨 as50. 

Coztriabjoizto jyato canbeameans ofgiving form to musicbased upon a CEF. Lusitano， 
the first author to describe this possibility, says that the Singer is to “choose a Short 
motive (b4Ss4g910),and [when ithas been] sung once or twice, singa fastscale (txrat) or 


35 In jya dgatto(deceptivefugue”),themelodyis defined notbythepitches sounded,butbysolm- 
jzation syllables (hence the synonymous term jga 态 MONMzte); the actual melody sounded changes by 
virtue of hexachordal mutation. Thus la-sol- 包 -re-mi could be sung as A-G-F-D-E or A-G-Bbp-G-A 
Or A-G-C-A-B, among other possibilities. The device is found as late as 1731 in John Pepusch>s 4 
7Tyeatise oz 01MMO1, p. 88. For an inventory and description ofsuch devices, see Agee,“CostanZo Festa2?s 
Gradus ad Parnassumand Newcomb”s introduction to THe RiCerca1S of 纺 e Box1deey Codex. Seealso Le 
Huray “Some Thoughts about Cantus Firmus Composition.” 

36 Montafios,47t 如 ,“Contrapunto> fols. 13v-15T. 

37 Cerone, EU Melobeo, Book XII; compare Chapter 1 (pp. 652 任 ) with Chapter 6 (pp. 672 任 ). A poly- 
phonic chanson used as the basis for a parody mass would fall into the category of 如 ea OFT SUbiecto. 
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broad busso, ascending or descending, as you like.”(Lusitano uses the Italian term as- 
Saggio and the Spanish term passo interchangeably.38) In the richest collection ofexam- 
ples of this technique, the Tatado de cotto de o19U1o (attributed to Lusitano), we find 
examples in which one 因 usso is repeated at the beginning of the CF, another in the 
middle,andthefirstagainattheend,creatingasimpleABAstructure.39Theimportance 
of improvised coptrabjozto jyato to Renaissance composition is underlined by the 人 act 
that some theorists allowed poor melodic writing and even faulty voice-leading 让 a 
more pressing“obligation”was being undertaken.42 人 Knowledge of how to repeat a 
motivein thevoiceadded toaCFwithoutmonotonywas one ofthe mostessential Skills 
ofimprovisation and ofthe compositional craft.Theimportancetous ofZarlino?ys three 
rules for repetition in coztabjozto jyato is that they prove that Renaissance coOmposers 
Were Sensitive to the Succession of vertical intervals. As we will see below in the section 
on pairs ofduos, the repetition ofthat succession is a key element of musical structure. 
However, repetition had to be made acceptable by any of several variation techniques. 
Those techniques include transposition, harmonic sequence, metric Shift, varied coun- 
tersubjects, and, as we will see below double counterpoint. 

One of the densest kinds of counterpoint that could be added to a CF is a canonic 
duo. In this popular technique ofcompositional elaboration,not only musttheadded 
lines imitate each other strictlyata given time and pitch interval, they must each work 
With respect to the CF.4 

As challenging as this may seem to be, Such canons could be improvised by skilled 
keyboard performers - and singers! Presumably the singer of the guide (the Starting 
partb could look atthe CF and know - drawing Upon a repertoire of memorized inter- 
val patterns - what would work when the consequent voice Started ata given timeand 
pitch interval. Perhaps the singer of the consequent could hear the notes Sung by the 
guide and immediately imitate them, even When the time interval was as little as a 
minim. More likely, though, the guide was probably composed and rehearsed alone， 
memorized by the singer ofthe consequent, and fnally performed as a canon. 

A comprehensive list of pre-composed patterns that could be memorized and then 


38 Lusitano, ttrodx 丰 ole,fol.14VAfewofLusitano*s examples are transcribed in Dahlhaus,“Formen 
improvisierter Mehrstimmigkeit.” 

39 UV tatado de cotto de o1gat0,ed. Collet, p. 76 and example 50. 

40 Ofcoxztraboxzto co 088190 (Zarlino?s term for coztrabotto jyato), Zarlino says“Because this style of 
coOuUnterpoint is very dij 伍 cult, certain liberties are permitted” (Ze istitttioNpi pa7MLON1Cpe, Part III, Chapter 
55, Marco trans., p. 154). Regarding a case of similar motion to an octave in a note-against-note canon， 
Morley says“in Fuges we are not So Straightlie bound . . . the point excuseth it” (Pazte QUd Eusie, pp. 
76-77; See also p. 124). And Cerreto SayS“when the contrapuntist is making a single counterpoint on a 
CONttls JU Or other saggetto, without obligation of canons,ofzexjidie,or ofrepetitions””then he must 
follow the“closestapproach>”principle; under more di 全 cult conditions he allows the contrapuntist to 
dispense with the Principle (Dela 加 ra 大 ca MUWsica, Book IV, Chapter 1, p. 244). 

41 See for instance Lusitano，7ptrodu 大 ole, fols. 13-20; Zarlino，Ze ttioN1 HaiONiCHRe，Part III， 
Chapter 63; Tigrini, Comtbjexdio, Book IV, pp. 12-153; See also discussions in Le Huray, “Some Thoughts 
about Cantus Firmus composition;”Schubert, Modxl Cozxttezbo1 坟 pp. 192-97 for examples by Cerreto 
and Morley; and Collins,“Zarlino and Berardi.” 
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invoked byasingerin orderto createa canonic duo is found in the treatise of Lusitano. 
Hefirstpresents segments ofaCFlinein sequential patterns (e.g.,third up,step down， 
third up ...,orfourth up,third down,fourth up ...). Bythis means,any CF could be 
interpreted as a SUccession of segments“borrowed>” 位 om these different patterns. 
Lusitano?s canonic duos move mostly in note-against-note texturey at a time interval 
of one or two minims, and at the interval of a fourth or fifth. The performer presum- 
ably is to memorize all of Lusitano?s patterns, So that having decided that the conse- 
quent was to follow the guide at a fifth above after two minims,and seeing a given CF 
motion, knows which pattern to employ. Although it would require a good deal of 
eftort to memorize all the possible patterns,the number of different solutions is actu- 
ally not very large.4 Still, the results are impressive, with a high proportion of rich， 
three-pitch-class sonorities. 


Double counterpoint 


Double (or invertible) counterpoint makes a new combination out of an original by 
tranSsposing the parts with respect to each other. Such transpositions most often occuUT 
at the intervals of an octave, tenth, or twelfth, and constitute one of the most impor- 
tant techniques for varying the repetition of blocks of musical material. The rules for 
double counterpoint are generally ffamed as prohibitions ofvertical intervals or inter- 
val Successions. Iftwo voices are to be inverted at the twelfth, for instance, the origi- 
nal combination must contain no Sixths in Strong metrical positions, because Sixths 
become sevenths in the new combination; 计 the double counterpoint is at the tenth， 
the original must contain no parallel thirds or sixths, as they would become parallel 
Octaves orfifths.Thusthetechniqueofdouble counterpointimposes more restrictions 
on the added line than do the basic rules of voice leading. 

Double counterpoint may not Seem to be a common feature of imitative music. In 
包 ct，though, it is quite often employed with imitative textures.43 And like the 
canonic duo,it is something that could be improvised, as is made clear from the titles 
of two 161lo treatises by Brunelli and Chiodino. Tigrini also treats double counter- 
point in a discussion of improvised counterpoint,44 although Lusitano and Morley 
treat this technique in sections clearly having to do with written composition.45 In 


42 Apparently referring to such methods, Vicentino criticizes Singers who repeatthe same two or three 
coOnSsonances all the time (CNtica MMS1C0 Book IV, p. 23). Zarlino invokes the important visual aspect of 
the art of memory when he says that in improvising a canon on a CF“the contrapuntist, whether 
writing or improvising, must always Visualize What the consequent will do”adding,“one should not 
be surprised at occasional lapses ffrom absolute correctness”(ZLe NEitttioN1 Ha7MNONiCHe, Part III, Chapter 
63; Marco trans., pp. 217-20). Finally, Rodio says good composers“expect SWeetness more than Strict- 
ness”(Regole, Introduction, p. 4). 

43 For examples of double counterpoint in an imitative context，Ssee Morley，Plazze 414 Easte，pPp. 
106-10. Also see Schubert, "A Lesson 人 fom Lassus, ”pp. 14-16. 

44 Tigrini, Comtjetdio, Book IV, Chapter 11, p. 115. 

45 Lusitano, Ttrodu 大 ole, fol. 2oV, “De la compositione”; Morley, Paie QUd EUsie,%The second Part 
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either case, a Singer would learn to recognize what interval successions Would work 
in invertible counterpoint against a given CF segment. The constraints of double 
coOUnterpoint, like those ofcoztrabjoxzto jyato,are quite severe,and sometimes licenses 
Were permitted.46 

Avariation ofdouble counterpoint is to invertboth parts melodicallyand then invert 
their respective positions.Theresultendsup beingthesamesuccession ofvertical inter- 
vals.Wefindthistechniquefirstdiscussed in Zarlino, Brunelli,and Vicentino. Examples 
16.6aandb (byBrunelli) offeran illustration.47 One could further elaborate the original 
contrapuntal combination by doubling one or both of the parts in parallel tenths. In 
Example 16.6c, the CF is doubled by Brunelli,adding to the original two-voice combi- 
nation through invertible counterpoint at the tenth; in Example 16.6d，Brunelli 
doubles the CF twice,combining inversions at the tenth and twelfth; in Example 16.6e 
the contrapuntal line is doubled at the tenth below adding invertible counterpoint at 
thetenth totheoriginal combination;and fnallyin Example 16.6f both theCF andthe 
added lineare doubled,sothatthe original duo (in thetenorand alto) is combined with 
invertible counterpoint at the tenth (between the Soprano and alto and between the 
tenor and bass) and with invertible counterpoint at the twelfth (between the Soprano 
and bass). To make this composite double counterpoint work, Brunelli had to ensure 
thatthe original combination contained no parallel motion.Thuswhenasinger or com- 
poser chooses melodic material, he must have its elaboration already in mind. 

Giovanni Chiodino”s three-voice examples of invertible counterpoint at the tenth 
(reprinted by Herbstb suggest Successive transpositional stages, like a word ladder in 
which one letter is changed ateach step to make new words (see Example 16.7). In each 
Successive example two voices move down athird (or atenth) while one ofthese same 
Voices is replicated with the same pitch classes (at the unison or at the octave). So in 
Example 16.7b, the original tenor and soprano from Example 16.7a have been trans- 
posed down a third to become the bass and tenor, but the tenor is also replicated an 
octave higher in the soprano, maintaining its original pitch classes (e-d-c). Finally, in 
Example 16.7c, the soprano and tenor from Example 16.7b are transposed down a 
tenth, while the bass from Example 16.7b is replicated at the unison in the tenor， 
making the third combination “the same as the first one” albeit down a third.48 

Some theorists used double counterpoint at the sixth and third to explain the deri- 
vation of lines moving in parallel thirds against another line. Rocco Rodio distin- 
guishes“inverted counterpoints,called double>”in which the positions ofthe parts are 
Switched，from what he calls“inverted counterpoints，without the tenor being 


46 Cerone, commenting on various challenging double counterpoints, apologizes for one example， 
Saying“the obligation excuses, and pardons us”(BEL Melobeo, p. 602). He adds, “it is a well-Known 人 act 
that one cannot progress by intervals as beautiful and elegant as when the counterpoint is free of any 
kind ofobligation” (EL7elobpeo, p. 6o4). 

47 Zarlino, Ze zstitxttiomi HaoONiCHe, Part III, Chapter 56, pp. 232-34; Vicentino, ZNNicU MUNSiCI， BOOK 
IV, Chapter35.Brunelli, Regole,“Del contrappunto alla decima con losservatione della duodecima>” (no 
page numbers). See also Vicentino, Pttica MUSiC0 ,Book IV, Chapter 34. 

48 Chiodino,4zte 思 yatica latptu eyoua1e;reprinted in Herbst,47yte 力 0 纺 cX, PP. 39-41. 
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Example 16.6a-f Examples ofdouble counterpoint by Brunelli 
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inverted.”In the latter case, the relative positions ofthe parts are not Switched; rather， 
the added part is simply transposed by some Small interval (only a third, fourth, fifth 
or Sixth).49 Angleria uses double counterpointatthethird and sixth to explain the gen- 
eration of parallel lines against a CF, a typical Seventeenth-century texture.59 


49 Rodio, Regole,pp.36-51. Seealso Angleria, Za Regola,p. 94. 

50 Angleria, Za Regolx, Chapter 25, pp. 98-1oo. Much earlier improvisatory techniques of singing in 
thirds and sixths against a given melody - .大 boyae7 and jzxxpgoxydoz - are discussed and illustrated in 
Chapter 17, pp. 535-37. 
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Example 16.7” Transformational stages ofdouble counterpoint by Chiodino 
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Imitation in two parts: the duo 


Now weturn from techniques that were taughtusinga CF sog9etto to freely invented 
imitative duos in mixed values. (Later we will consider imitative textures in more than 
two parts.) Duos typically constituted the first published efforts for beginning com- 
posers.5: The missing links that fll the gap, described by Dahlhaus, between counter- 
point against a CF and freely imitative writing with mixed values in both parts are 
based on the notion of breaking up long notes with embellishing shorter values (dim- 
inution). Unfortunately, most authors discussed such ornamentation and diminution 
in regardtoasingleline,independent ofany contrapuntal context.?A few exceptions 
include Morley”s method for writinga canon againsta CF, Ceronesembellisnments of 
Pontios forid examples on a CF, and best of all, some examples by Francisco de 
Montafios (see the window on p. 518.) 

Another link between CF exercises and imitation can be found in a common tech- 
nique (originally described by Tinctoris) in which the line used as a CF is a melody in 
mixedvalues.Suchamelodyis calledacazt 如 jgxato (so called becausethe mixed rhyth- 
micvalues are wTitten with different note Shapes or figures). The most common types 
Used as sag9e 始 would include chant paraphrases or lines from polyphonic pieces such 
as chansons. The added line would ideally contain fragmentary imitation. This tech- 
nique is described by Zarlino, who adds a new line to the soprano line taken from a 
two-voice motetbyhis teacher Willaert, imitating bits ofthe originaltune.33 Banchieri 
recommends this exercise as Well: 


Thus iftoday”s young contrapuntist wants to master the true fundamentals of sweet- 
ness, SOnority, and propriety, he should choose as a model or for an exXercise (CScedia) a 
melody by Rore, Lassus, Palestrina, Marenzio, Or other Similar accepted composers， 


51 See CarapeZZa; MzSiche RaSCBNENtrLe Siciliaje, introduction to Vol. II. 

52 Ortiz,to name justone, in the Tyatado deglosas, ppP. 5-48. 

53 Zarlino, Ze ztitttiozi pa7MLONiCHe, Part III, Chapter 43. Montafios also illustrates this technique, but 
forhim the imitations are notbased on motives in the given tune; rather, they are repetitions of motives 
proper to the added voice only, as againsta CF in even values (4yte, fols. 25v-27D). 
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A missing link: from first species to free imitation 
In _ the section of his treatise，Arte ole musica theonca y pratica (1592)，called “On 
Composition,”Francisco de Montahos shows how a composer can embellish a strict note- 
against-note progression in successive stages to arrive at a fully independent duo in mixed 
values. He writes:“And so that it might be easien it should be made first only in semibreves， 
and afterwards the same with diminution，with signs [notes] put in _ between，and diverse 
figures [rhythmic values]”(fol. 9v). One of his examples (a) shows a point in semibreves imitat- 
ing at the fifth below, followed by two embellished versions. The first variation (b) employs 
repeated notes(“diverse figures“) and passing notes(“signs put in between”); the second vari- 
ation (GO adds other diminutions: consonant skips, a suspension in diminished values, and a 
lower neighbor The rhythmic independence of the parts belies their note-against-note origin. 


Tiple 


Altus 


和 和 和 


7 便 - 
| 《3 
Be 和 全 ra 


writing itseparatelyonacaxtela,andlookingeitheraboveitorbelowitforhis own imi- 
tations (过 possible), without looking at the other parts at al].54 


Banchieri illustrates this in a style he calls the“moderna pratica”adding lines to 
melodies 位 om sestina settings by Lassus and Rore. He shows how a composer may 
employ a variety of compositional techniques every few breves: imitation at the Sixth， 
quick repetitions of a tiny motive (scpeyzD, imitation by inversion, closestapproach> 
motion, evaded cadences, word painting,and anticipatory imitation (ya itteyedzt 好 ， 
in which the added voice begins before the given voice). Each technique occurs only 
very briefy, reinforcing the point that the improviser”s training with Short interval 
SuccesSsions has direct consequences for composition . 

Atthebeginning ofthis chapter,itwas noted thatthesoggetto need notbe restricted 


54 Banchieri, CazteUx, p. 166. 
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toaline in mixed valuesi it could also be a duo, whether imitative or not (see also the 
boxed material annotated in Example 16.8, belov). The earliest description ofwriting 
against a two-voice combination is found in the fifteenth century. Nicolo Burzio， 
among others,identifies the soprano and tenorasaduoto whichathird voiceisadded， 
and Gaffurio describes the bass-soprano duo moving in parallel tenths as a duo to 
which a tenor may be added.5 (Neither author refers to the original duo as a so99etto， 
however.) Becausesuch athicker”soggetto often has two different pitch classessound- 
ing Simultaneously,thereare fewer possibilities fortheadded line. Still, Zarlino is able 
to add a third line to a previously composed duo by Josquin, and manage to work in 
brief imitative 人 fagments. (Cerone might call them 加 ass1.) Because of the di 但 cult chal- 
lengeposed bytheaddition ofa third voice,atleastwhen improvised,theorists tended 
also to tolerate here lapses from correct counterpoint.56 


Imitation in four parts: pairs of duos 


We will now consider imitation in four parts involving a pair ofduos. The most thor- 
ough discussion of this technique is found in Thomas de Sancta Maria?s Zib7o UNtado 
CU1te de tjerjaxttasia (1569), the most advanced and informative treatise of large-scale 
compositional technique at mid-century. Although it addresses organists hoping to 
learn howto improvise atthe keyboard,its ideas, presentation,and examples are valid 
forany polyphonicmedium or genre,and theywerepicked up byMontafios(1592)and 
Cerone (1613) with no mention oforgans or fantasias. After initiating the student into 
playing four-part homorhythm (to be discussed in more detail belovw), Sancta Maria 
discusses contrapuntal techniques that the composer will need in order to produce 
four-part fantasias. 

First of all, a short subject (加 asso) can be introduced in a duo texture which can be 
imitative (ep_jxya) or not (S2t jya).37 The jyas can betightly overlapped (tavadas) in 


59 See Burzio，MWsSices ojUSCULON， tractatus Secundus，Chapter 5. Gaffurioys method is repeated in 
Ornithoparchus,and translated a century later by Dowland:“The most 包 mous manner ofthe Counter- 
point, as (Saith Franchinus) is, 这 the Base goe together with the Meane, or any other Voyce, being also 
distant by a tenth, whilst the Tenor doth goe in Concord to both>”(Ornithoparchus/Dowland,47id1eas 
ONitjpobu1cpas Nis Micyologxs, Book 4, Chapter 4, p. 82; cf. Gaffurio, Practica MUsice, Book III, Chapter 
12).The tenor-soprano duo asaframework has been dubbed by German scholars as Ce7itskat 巡 ,and novwv 
is widely acknowledged as a mark of late medieval polyphony (see Moll, Cozxtte7bott CNQ CONtbosO101 
Pocessz 态 e7T21eofDxiy,p.24).Buthowlatethis continuestoapplyisa matter ofdebate(see Dahlhaus， 
Stxdies, pp. 95-96). Because the rules for making a Part that can be paralleled in tenths are the same as 
thosefordouble counterpointatthetenth,someauthors includethethree-parttechniquein discussions 
of double counterpoint. 

56 Zarlino Says one “need notadhere strictly to the rules himself”when improvising a third part to a 
duo (Ze ititttioxzi Ha7MONiCUe, Part III, Chapter 64; Marco trans.,p. 222). Artusi Says that in order to 
improvise a third part to a duo, the singer needs to have“practiced at length on a CF ...Aquick and 
ready ear ...[and] a good memory without which there is no one who can do anything good or beauti- 
旬 ].”He likewise allows some license when adding a third parttoaduo orafourth partto atrio (C2zte， 
p. 60). 57 Sancta Maria, Zibyo, Book II, Chapter 33, fol. 645. 
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Example 16.8 AJjxga by Sancta Maria 


two-voice Soggetto 

| | 

亚 亚 亚 四 亚 亚 于 全 2 

亚 亚 亚 一 一 亚 亚 十 亚 亚 了 全 
Te 


已 ] 


人 DOG =Sancta Marias steps of the cadence 


=Pparts of the duo (hypothetically labeled after Sancta Maria) 


Stretto, or more loosely combined (sxeltzs). In the former case, the second voice enters 
before the first has finished (examples show imitation at the minim or Semibreve)， 
whilein thelatter case,the voice that Starts theuasso finishes it before the second voice 
Starts the same busso; then,the voice thathas fnished the 加 asso“necessarily has to serve 
as accompanimentto the othervoice.”58 (See Example 16.8.) His example ofjya sxelt 
Shows imitation ata longer time interval (two breves).39 This distinction is di 全 cult to 
make in practice,where melodicfunctions areelided,and the counter-Ssubjectys begin- 
ning is obscure. (We have hypothetically ljabeled the functions in Example 16.8 where 
imitation is at two semibreves.59) 

In the caseofthenon-imitative asso szt jya,the two voices starttogether,each with 
adifferentmelody An excerptin double counterpointhas been boxed in Example 16.9. 
In practice, it is impossible to decide which ofthe two voices has the original usso, so 
Sancta Maria recommends at least a little bit of imitation to clarify this.6: Cerone, on 
the other hand, prefers the non-imitative duo because itallows the words to beunder- 
Stood more easily.4 

Sancta Maria continues his Survey of presentation types: The usso may be played as 
part of a trio in which the outer voices move in Sixths or tenths. But parallel sixths are 
only to beused in the course ofa phrase or piece, never at the beginning orend.6 The 
parallel-tenth model from Gafturio now receives more fine tuning, as Sancta Maria 
describes other three-note chords (varying the distance between the outer voices) and 


58 Ibidq., Book II, Chapter 33, fol. 64v. These terms are only distantly related to Zarlino?s jgyjpe /egax 如 
and jikgjpe sciolte. See Haar,“Zarlinoxs Definition of Fugue.” 

59 Sancta Maria, Zib1o, Book II, Chapter 33, fol. 68v. 

6o Another good description ofan imitative duo comes much later from Lorenzo Penna, who recom- 
mends making two pairs ofentries, then adding further entries at a closer time interval, fnally leading 
to a cadence (Penna, ZI Nt lbojt, p. 83). Decreasing the time interval ofimitation when approaching 
the cadence is a general characteristic of Renaissance Style. 

61 Sancta Maria, Zibyo, Book II, Chapter 33, fols. 68v-69r. 

62 Cerone, BL7elobeo, Book XV, p. 813. 63 Sancta Maria, Libro, Book II, Chapter 33，, fol. 7or. 
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Example 16.9 Acommonplace”by Montafios 


how they may be integrated into the overall parallel-tenth motion. Finally, the 妨 asso 
may be played with full-textured four-part chords (called co1soz41NCils, to be discussed 
belov). He advocates a mixture ofthese various techniques throughout the piece. The 
possibilities are Summarized in Figure 16.1. Sancta Maria?s focus on Short Segments 
reminds us that composers must have worked fexibly, adjusting and recomposing 
their contrapuntal lines as they Switched their attention from the tiniest usso to the 
Structure ofwhole points of imitation.64 

The longest section of Sancta Marias book novw follows (Chapters 35-5o), in which 
imitative duos are built into four-voice openings. He is explicit thatfour-part music is 
based on duos,and heshowsvarious deployments ofthem.55 He goes on to discuss how 
the entrance of the second duo may overlap the various parts (steps”) of the suspen- 
Sion fgure which characterizes the cadence attheend ofthe first duo. The three steps 
of the cadence consist of (1) the consonant preparation of the suspension, (2) the dis- 
Sonant SUSpension itself, and (3) the resolution of the dissonance, shown with circled 
numbers in Example 16.8. 

Sancta Maria also gives possibilities for entrances before and after the cadential sus- 
pension. Thus a typical chapter title in this section is:“Chapter 45: The method of 
bringing in the two Upper voices on the Second step of a cadence formed by the two 
lower voices.”66 Within the chapter, sections are ordered according to the melodic 
motions of the entering voices. Sancta Maria runs through many possibilities， 
although the examples do not illustrate all possible rhythms of the asso. Of Example 
16.8, he says“VWhen thealto or treble enters with a stepwise ascent during the second 
cadence Step,the cadence ...mustbeformed on anote located a second,fifth,or ninth 
belowthatofthealto ortrebleentry>267 Herethefirstcadenceisformed onasuspended 


64 See also Owens,“The Milan Partbooks.” 

65 “Theartofensemble playing is based on alow duoand another above,and thus the two lowervoices 
and the two Upper voices answWer each other by turns”(Zibyro, Book II, Chapter 35, fol. 72r-V). He also 
allows the alto-bass duo to answer the tenor-Soprano duo. Montafios stresses pairs ofduos, too. “And 
When there are to be four voices, let the other two enter at their time, an Octave below, accompanying 
them with good intervals, as will be seen at length in the four-voice examples in the Commonplaces?” 
(4yte, “Decompostura> fol. 11D. Burmeister?s example ofthe stepstaken to composeJiqgayealisisbased 
on the same concept of paired duos (MUWsica! Poetics, pp. 159-63). 

66 Sancta Maria, Zibyo, Book II, Chapter 45, fol. 1o6vV. 67 Ibid., Chapter 45, fol. 1o7vV. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


522 PETER SCHUBERT 


1ravada 
with jzega 
in a duo SUMelia 
without juga 
in Sixths 
The passo in three 
can be played parts 
in tenths 


in four-voice -一 一 
chords SEC 


Te 


Figure 16.1 Manners ofelaborating a 0sso after Sancta Maria 


in various patterns 


G, a ninth below the soprano entryi the next cadence is formed on a suspended G as 
well, a fifth below the alto entry. 

Sancta Maria?s presentation is framed, as in so many treatises, in terms of a series of 
givens. Given which voice is the third to start, what melodic motion it makes, and on 
what part of the cadence it is to enter, he tells us what the pitch relation must be 
between thefirstnote ofthe 加 assoand the cadential goal.Itwould ofcoursealso be pos- 
Sible to consider the members ofthe cadence as a conventionalized two-voice Soqg9e 如 r 
that must accommodate part of the head motive of the opening 轴 asso. The duo in the 
SOprano and alto is varied (in Zarlino?s terms) by octave transposition and by sound- 
ing against the tenor-bass pair. 

What is thesoqyqetto in an imitative duo? Ifthe opening is long enough, both voices 
Imay be considered to constitute asoggetto,after Zarlino; 让 the opening theme is quite 
Short, however, it may be called a 轴 asso, as Sancta Maria SuUggests. It is easy to See how 
training in CF improvisation is relevant to imitative writing. In Example 16.8,the first 
two notes in the tenor are Semibreves,as in atypical CF. When the bass enters with the 
Same notes, the tenor “improvises”a counter-Subject in forid counterpoint. The 
Tesulting duo becomes a two-voice Sog9get 如 in its own right; when it appears in the 
Second pair of voices (here Soprano and alto, ljabeled in Example 16.8), the composer 
will add continuations to the first pair of voices. This should not be so di 全 cult for a 
composer trained to improviseathird parttoaduo,in the manner of Zarlino. 
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Matching melodic motions with cadences raises yet another modal issue. Just as 
adding an interval to a tenor had modal implications for Ramis, even more So does 
adding a line to a cadence, because of the special modal weight given to cadences. In 
Example 16.8 the cadences to G are“wrong”by Sancta Maria?s own criteria: based on 
thenotes ofthe firsttwo entries, Example 16.8 is unambiguously firstor second mode， 
which should have cadences on D and A,not G, as here.58 The G cadence comes about 
because the soprano entry is to be dissonant with the cadential goal. In these examples 
we are again boxed in by Prior decisions: 这 we want the upper voice to enter with a 
rising step from the fifth ofthe mode, creating a second or ninth above the dissonant 
Suspension, we will havea modal irregularity. Again, the composer?s thought process 
mightbethe reverse ofthe theorist*s presentation: 这 we wantan irregular cadence,and 
the Upper voice has an ascending step, then it would be convenient to enter in the 
Second part of the cadence. These examples merely illustrate a more complex case of 
Ramiss network of obligations.9 


Double counterpoint in an imitative coOnteXt 


In most ofthe paired duos in Sancta Maria?s treatise, the two voices of the Upper pair 
are in the same relationship as those in the lower pair. He adds rightat the outset that 
“sometimes the opposite happens>”meaning thatthe voice that was lowestin the first 
duo is highest in the second. If the voices thus switch their relative positions within 
the duo while maintaining their temporal relationship, invertible counterpoint comes 
into play, although he never explicitly illustrates this.79 

It is Francisco de Montafios who first illustrates invertible counterpoint in the 
Context of four-part imitation. He offers the beginner many Sample openings that he 
calls“commonplaces>”arhetorical term foraquotation thatis meantto be memorized 
and reused at an appIopriate occasion. These openings pair duos in the manner of 
Sancta Maria, both with jya and without. Often, when the voices switch, he uses 
invertible counterpoint (albeit without commenb. Example 16.9 Shows a non- 
imitative duo in which the repetition ofthe second duo is varied by invertible counter- 
point at the tenth; Example 16.1oa shows an imitative opening in which invertible 
coOUnterpoint at the octave is used to vary the opening bass-tenor duo.7 

In Example 16.1ob invertible counterpoint at the twelfth varies the tenor-Soprano 


68 Ibid., Book I, Chapter 24, fols. 67v. and 7or. 

69 In his commentary on Marenzios“Cruda Amarilli”Ulrich Siegele has shown the effects of trans- 
posed voices in a basic two-voice framework on mode, triads, and cadences. See“Wie ist Monteverdis 
“seconda pratica” Satztechnisch Zu Verstehen?” pp. 61-62. 

7O Sancta Maria, Zibyo, Book II, Chapter 35, fol. 74r. Sancta Maria?s relevant example has the entries 
reversed, but the time relationship between the voices is different, So properly there is no invertible 
coOuUnterpoint. 

71 Montafioss examples were reprinted and Supplemented by Pietro Cerone. Of Cerone”s 1o6 Sample 
openings, 24 use invertible counterpoint (ELMzelobeo, Book XV, pp. 813-72). 
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Example 16.1oa-b Imitative duos using double counterpoint by Montafios 


加 
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duo when it is repeated in the tenor and alto (in m. 4). That is, the original interval 
SuccesSsion between the tenor and soprano (beginning atx in m. 2) is 1o-8-1o-1o; at 
thealto entryin bar3 (二 ),the corresponding alto-tenor intervals are 3-5-3-3,the first 
duo inverted atthe twelfth. Finally, with the bass entry (六 ) in bar4,the corresponding 
duo between bass and alto is 1o-8-1o-1lo. This third duo is the second duo inverted at 
the twelfth, but the result is the same series of intervals found in the first duo trans- 
posed down a fourth. 

Invertible counterpoint permits the smooth introduction of thematic material at 
newtransposition levels while a counter-melody retains its old pitch level. In Example 
16.1lob the counter-melody 仁 d- 伟 g is sounded against the Principal asso both as 让 
firstappears (Starting on D) and in transposition down a fourth (m. 3). The transposi- 
tions of the principal asso cause the fifth and sixth bars to lead away from the pre- 
Sumed final, D, and the fifth of the mode, A, to a contrasting Sonority on (which 
Tinctoris might call distoxzitio). Here we see the same process of transposition in suc- 
CeSssive Steps that we saw in Example 16.7by Chiodino. Looking backatthatexample， 
wemaynowimagine that Chiodino?s series ofexamples could have occurred in an imi- 
tative context,ifithad firstbeen pulled apart: perhaps theline in semibreves could be 
the asso and the quicker line the accompaniment. 

The idea ofbreaking down four-part homophonic examples into imitative polyph- 
ony is also discussed by Joachim Burmeister. He suggests composing a “short har- 
monic passage”in four voices and extracting one voice that is“most suited for 
beginning the composition.” When thatmelody is placed diagonally down the score in 
all four voices,and the other voices areadded to it,theresultisacanon attheunison.72 


72 Burmeister, MzSiCwL Poetics, pp. 189-95. 
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Seeing how apparently homophonic examples are potentially imitative, we can appre- 
ciate the value of Gabriel Fattorini"s hundreds of accadetze， Some of which are 
Teprinted by Diruta (16o8) with marginal commentary. Hereastandard melodic clicheE 
is accompanied by various added voices that are, in Successive examples, transposed， 
doubled at various intervals, exchanged, presented in canon, and otherwise made to 
generate new counterpoints.73 A Renaissance composer would have known how to 
“unzip”these phrases, treating any ofthe lines as a jbasso in an imitative teXture. 


FouTr-part Sonority 


When dealing with compositions in more than two parts, Sixteenth-century theorists 
displayed a distinct preference for triadic sonorities in four voices. This is usually dis- 
cussed in terms of interval content; Zarlino, for instance, Says that vertical Sonorities 
Should preferably contain a third and either afifth or sixth with one ofthe voices obvi- 
ouslydoubled.74Throughoutthecentury'authorssuchasAaronand Zarlino gavetables 
OF jists of consonances showing interval combinations that we would now call 
differently voiced chords.75 These tables take as a given the interval between the tenor 
and the soprano,and show what alternatives are available for the alto and bass, allow- 
ing for unisons and voice crossing. Presumably the composer would construct his 
Geiskatz, then look in the tables for possible notes to use for the other parts.76 But 
Zarlino?s chord tables are not exhaustive,and he does notalways articulate criteria for 
choosing any Specific voicing save for a preference for the unmediated intervals of the 
SEN01T0O.77 

Only seven years after Zarlino, Sancta Maria approaches Sonority quite differently. 
He starts With a Soprano-bass interval (he likens the bass line to the foundation of a 
building),and classifies four-voice sonorities(“consonances>”) into groupsbased on the 
distance between the outer voices (these are octaves, tenths, twelfths, and thirteenths 
andtheircompounds). Within each group he ranks thearrangementofthe inner voices 
into four classes, 位 om the most to the least preferred. The criteria guiding his classifi- 
cation of classes are (1) only one pitch class should be doubled (although he recom- 
mends avoiding the unison); (2) the doubled note should not be that of the soprano; 


73 Diruta, 7 ta1sima1o, Book II, pp. 17-23. The process of deriving new sa99e 嫩 ffom old ones is also 
described briefy by Artusi in Paxte, p. 39. 

74 Zarlino,Ze ztitxtioNi HaoONiCHe, PartIII, Chapter 59. Seealso Artusi, Parte,p.36; Dahlhaus, Stxdies. 
p. 92. Also see Chapter 24, p. 754. 

75 Aaron, 705sca1tello, Book II, Chapter 30. Zarlino?s chord tables from Ze ztitktioxzi pa7MLONiCHe, Part III， 
Chapter 58 are reprinted and discussed by Lester, Betpyeey Modes 01d KeyS, pp. 18-19. 

76 Aaron's remarks on considering all four voices atonce have led to avigorous debateamong musicol- 
ogists on whether composers Worked from a “simultaneous”Or “successive”Pperspective. See，e.g.， 
Blackburn“On Compositional Process in the Fifteenth Century>”; Lowinsky“Canon Technique and 
Simultaneous Conception in Fifteenth-century Music.” 

77 Zarlino, Ze ztitttiozi pa7MONtChe, Part III, Chapter 61; Praetorius also gives priority to certain voic- 
ings based on their mathematical proportions: 9yMNLXIMNLQ WUWSICWUM Book III, Part I, Chapter 4, p. 9. 
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Example 16.11a Four classes ofthe chord ofthe tenth by Sancta Maria 


a. 


9 9 
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Example 16.11b Examples ofclass 1 Sonorities by Sancta Maria 


b. 
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and (3) Sixths above the bass are to be used with less frequency. In general, the 人 farther 
aparttheoutervoicesare,themore“open”the positions ofthe innervoices.738Thefour 
classes of the chord “ofthe tenth>”are shown in Example 16.11a.79 Eventually he calls 
for the student to memorize all of the preferred class 1 voicings for each outer-voice 
interval (shown in Example 16.11b).89 

His examples of four-part note-against-note Writing begin with a Scale in the 
Soprano as thefirst given,the position ofthe firstchord (based on the distance between 
the outer voices) as the second, and a Sequence of intervals between the bass and 
Soprano as thethird. In onetype ofprogression,the outervoices run in parallel tenths; 
in another, they alternate octaves and tenths or their compounds; another, shown in 
Example 16.12, repeats a cycle of three chord types: a class 1 chord of the twelfth, a 
class 1 chord of the thirteenth, and a class 1 chord of the tenth (compare the third， 
fourth, and second chords in Example 16.11b).8: This cycle of class 1 chords repeats 
until the cadence. 

Sancta Maria goes on to consider two-note melodic fragments，starting with a 
Single interval in the soprano and the vertical interval down to the first bass note. The 
results are several possible bass lines, to which inner voices are added.8 These exam- 
ples are the long-lost offspring of Ugolinoys two-note interval Successions,，albeit 
upside down: the given melody is on top, and the first vertical interval is measured 


78 Sancta Maria, Zibyo, Book II，Chapter 7, fol. 15T. 79 Ibid., Chapter 8, fol. 15vV. 


8o Ibid., Chapter lo, fol. 19V. See also Roig-Francoli“Playing in Consonances.? 
81 Sancta Maria, Ziby0, Book II, Chapters 11-12. 82 Ibid., Chapter 13. 
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Example 16.12 Cycle of class 1 Sonorities by Sancta Maria 


4 入 4 一 
[5 人 
区 于 已 有 3 2 8 2 3 4 4 三 

人 


down from it.83 The soprano-bass interval is merely thickened by the inner voices， 
Which “serve only as accompaniment and to fl the empty space between the 
extremes.>84 

The”chord tables”ofCampion (c. 161o), like Sancta Maria?s progressions of “con- 
Sonances:”can be understood as reinforced consonant interval progressions.85 But 
Campion is more restrictive than is Sancta Maria in Specifying the disposition and 
SUccession of voices in these chord progressions. The first chord of each of his pat- 
terns must be a g/3 triadic sonority, containing a third, ffth, and octave above the 
bass note (although the order of the upper voices is variable); Campion then applies 
the“most familiar, and infallible rule”which dictates that when the bass ascends， 
the octave above the first bass note must go to the fifth above the next bass note, the 
fifth above the first to the third above the next, and the third above the first to the 
octave (or Unison, depending on the original voicing) above the next. (This is true 
only for ascending intervals in the bass - for descending intervals, the order of pre- 
Scribed movements is reversed.) The second chord in any two-note Succession pre- 
Sumably then becomes the first chord in the next, just as in Ugolino, resulting in a 
chain of 5/3 Sonorities. Seventeenth-century composers thus may have worked from 
given basses (dance ostioti 帮 , 位 eshly composed bassacagjie, etc.) in the same way that 
earlier composers Worked from chant tenors. In Campion, the positions ofthe upper 
voices may be Shu 全 ed, but after that there is only one outcome for each motion of 
the bass because only contrary or oblique motions are acceptable, and all vertical 
Sonorities must be 5/3 chords. Only with Campion may we truly speak of simulta- 
neous coOmposition. 


83 Hans Buchner proposes the same method of composing in four parts with two-note SUccessions 
(Ptaa11eNtM p. 22). He also suggests setting a chant as the Soprano in homorhythmic note-against- 
note texture, then enlivening each line with embellishment in diminished values. Buchner is discussed 
in Owens, CoNtbose1s 0t TD PP. 30-32. 

84 Sancta Maria, Zibyro, Book II,fol. 13V The only other author before 16oo to present such a thorough 
lesson on four-parthomorhythmic texture, including commentary on Spacing and doubling,is Morley 
(Plate Cd Eusie, pp. 143-45). His discussion is reprinted in my Modal Coxt 如 z 功 01t 坊 ReQ1SS01Ce Sb)E， 
Chapter 17. 

85 Campion,47emwWuay, pp. 197-202. Similar chord tables by Schonsleder, Herbst, and Coperario are 
discussed in Dahlhaus (Stxdies, pp. 118 任 ). 
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Conclusion 


This brief survey of counterpoint pedagogy in the Renaissance is obviously not 
exhaustive. For each theorist included here,there is another whose ideas make equally 
valuable contributions to the picture as a whole, whether in basic concepts, terminol- 
ogy Or examples. No single theorist tells us everything we want to know and there is 
little consensus among them. While Zarlino?s followers are Strong on double counter- 
point, they are weak on four-part imitative textures; the Spanish followers of Sancta 
Maria have the opposite strengths and weaknesses. Yet by synthesizing this informa- 
tion from diverse treatises, We can begin to piece together a picture of Renaissance 
contrapuntal pedagogy. In short, singers and organists first learned how to deal with a 
monophonic CF by breaking it down into two-note Segments, then adding a second 
lineto it.This created a repertoire ofcontrapuntal combinations consisting oftwo ver- 
tical and two horizontal intervals, which were then memorized. In the improvised 
elaboration of a soggetto, combinations could be repeated as long as they were legiti- 
mately variedi they could be strung together or piled on top of one another to make 
longer and denser textures, imitative Or not. Assembling such fragments - whether 
Tinctoriss interval successions, Montafios four-part“commonplaces”or Banchieri>s 
hundred cadences - may seem an unimaginative and mechanical approach to musical 
Creativity. But in the sixteenth century, When rhetoric was a fourishing art and the 
memorization of stock oratorical formulas was basic to the education of any student， 
artistic originality was notunderstood as it is today. The application of pre-composed 
musical fragments was ]ong considered a legitimate - indeed an essential -element of 
the composers craft.36 

Theevolution of Western music can be characterized in terms ofa dialectic between 
acceptable vertical sonorities on the one hand (whether a perfect consonance in Notre 
Dame polyphony or Schoenberg's famous ninth chord in last inversion), and accept- 
able melodic motions on the other. Knud Jeppesen writes:“In any Style whatsoever， 
the presence of tension between the horizontal and vertical musical conceptions may 
be substantiated.”87 Counterpoint study since Jeppesen has focused on the idea of 
combining beautiful melodies within elaborate polyphonic textures. But Renaissance 
treatises offer little guidance on howto composea good melody. For some theorists, 让 
Seemas that it was counterpoint itself that created beautiful melody. Juan Bermudo 
Went So far as to declare counterpoint the father of melody”88 The 人 ather of melodyl 
Ifweareto grasp theimplications ofthis concept,wemustradicallyexpand ourthink- 
ing about Renaissance COUnterpoint. 


86 See Owens, Co1ibose1s Qt TYD 人 Lp. 193, n. 55. The use of the verbs“quaerere”(to seek; Ugolino， 
Deciaxatio, Book II, Chapter 26, p. 33) and“trovare” (to find; Pontio, RagiozaNezto, p. 55) to describe 
one interval moving to another may not be merely anthropomorphic metaphors; they may come from 
the discipline of rhetoric to refer to the activity of the singer, who digs up and reuses“bits”that have 
been memorized. See Carruthers, Tje Bookl ofMemio0: 4Stkdy orMe1oM) 到 MedievyalCxLttye. 

87 Jeppesen, Tje Sbe or palestyita, p. 84. 88 Bermudo, Declayacio1, Book V Chapter 15. 
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ALBERT COHEN 


The presumption ofa notated musical“score” as the subjectfor realization by the Per- 
former - and the object of analysis by the theorist - has become a foundation of 
Western musical aesthetics，one whose ontology underlies much of the theory 
described in the presentvolume. Itis clear,however,thata greatdeal ofmusichas been 
based not Upon Written Scores, but rather Upon oral transmission and traditions of 
improvisation. This is most evident, of course, in popular and non-VWVestern reperto- 
Ties. But it is also true of much Western “art”music,， particularly during medieval 
times,when a precise notation had yet to develop. Even after such a notation gradually 
did evolve, though, a large degree of improvisational feedom continued to be Prac- 
ticed in many different repertories and Styles.!: The result is that the distinction 
between composer and performer in such mnusic is blurred, if not non-existent. In 
eSSence, the musical work is the performance. 

Improvisational performances are rarely arbitrary. Most genres of music having 
extempore elements commonly presume guidelines ofsyntax and style that constrain 
performers. These guidelines - Sometimes explicitly formulated， sometimes infor- 
mally so - become theories”that can be understood as historical counterparts to the 
more formalized prescriptive rules that guide the composition of written Scores. Stil]， 
the distinction is not always a clear one, and many treatises, particularly in the early 
modern period，blur the guidelines between wiitten，improvised，and“realized>? 
mnusics.3 The resultant theories are often as complex and intricate as are the musical 
Structures for which they purport to account. 

The present chapter will offer several contrasting (and obviously highly selective) 
examples of traditions in performance theory. Emphasis will pe placed especially on 
performance theories 位 om the so-called Baroqueera,foritwas during this period that 
perhaps the mostvigorous and pervasive practice ofimprovisational performance was 
cultivated in Western art music. 


1 Concerning this tradition, see Strohm“Unwritten and Written Music.” 

2 On this point, see Binkley,“The Work Is not the Performance.” 

3 Distinctions between “musical practice, Practical theory, and the theory of practice”are examined 
位 om an ethnomusicological perspective by Blacking,“Performance as a Way of Knowing”; for a View 
on the theory ofimprovisation in jazz, See Berliner, TH2tR249 zh J0zz, PP. 221-22. 
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Writers in ancient Greece had already distinguished the Practice of music from its 
theory-theone dealing with performance,composition,and education,and the other 
with science, technique, and critical intellect. This distinction was codified during 
Roman times, notably by Aristides Quintilianus, and later transmitted to theorists of 
the Middle Ages (see Chapter 1, pp. 27-28 and Chapter 5, pp. 152-53). The Sixth- 
century Latin author Boethius defined the difference as one between cutor or 0e 刀 
(the performer or composer) and MUsticUs (the educated listener capable of critical judg- 
ment) - that is, between the maker of music and the philosopher.4 By the fifteenth 
century the distinction was normally expressed as one between MUSICU 思 7UCUca (com- 
bining performance and composition) and MUsica 太 eoyica (OF MUSiCQ SbecWiatiy0). But in 
the sixteenth century the terminologyy7MiWsica joetica was reintroduced by Listenius to 
distinguish composition from both performance and theory and, thereby, to identify 
its mediating role in the creative procesS.5 

The earliest medieval treatises on music appeared during Carolingian times; and 
while they incorporated elements of a largely speculative Greco-Roman theory, their 
central concern was rather with the practice of music, and with its pedagogy These 
works arehardlytreatises inatraditional sense,forthey were issued primarily as hand- 
books, prepared bychurchmen and monastics,and intended forthetraining ofsingers 
and choirboys to meetthe performance requirements ofthe liturgy (See Chapter 5 ,PPp. 
147-49). Itis not surprising,then, to find in them the first written descriptions of the 
practice of organum. To be sure, most medieval organum and discant was improvised， 
and the written descriptions constitute a theory that is little more than the codifica- 
tion ofexisting Principles forextempore elaboration ofchant in two or more parts (See 
Chapter 15,pp.484-85).Thatthere are often notable differences in the description of 
these principles among the ninth- to twelfth-century treatises where organum is dis- 
cussed Suggests an evolution in its style as well as regional distinctions. 

Such is the case also with jpboxiyaexz a technique that emerged in medieval England， 
and a similar but distinct improvisational practice of continental composers in the ff 
teenth century termed jzxxpboxydot. The genreis similar to organum,butitis based on 
an improvisatory Style (employing a System of “sights”) that 人 avors use of imperfect 
intervals (thirds and sixths) in theelaboration ofchant,elements ofwhich are found as 
early as the thirteenth century in the English practice of JJyMieL While these inter- 
related improvisational procedures developed over a period of almost three hundred 


4 On the tension between ctor and MUWSiCWUS, See Chapter 5, pp. 146-47. 

5 Nikolaus Listenius, Rxdimpexzta MUWSiCAe (1533). The term was quickly adopted by German theorists， 
notably Heinrich Faber, Comtzjezdio11Mt MMSiCae (1545); Gallus Dressler, Wasicae 力 acticae (1571),Joachim 
Burmeister, MUWSiCa boetica (16o6); and Johannes Lippius,，Symiobpsis MUWSiC0e (1612). See further， Rivera， 
Ge70N MMSIC THeo17，pP. 24-29. 
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Fifteenth-century theories of improvisational practice 
Gymel - Faburden - Fauxbourdon 
9ymel- “The English have yet another manner [of discant] which is called gymel. This is sung 
in two voices, Using Consonant thirds above and below, and unisons.” 


(GuilielImus Monachus, De praeceptis arts musicae [C. 1480-90], IV-26) 


有 buroen -“Faburden . .. hath but two Sights: a third above the plainsong in Sight, the which 
is asixth from the Treble in Voice; and an even [= unison] with the plainsong in Sight, the which 
is an octave from the Treble in Voice . . . When the Faburdener begins to sing, he should look 
at [the first note of] the plainsong and imagine the unison with it in Sight; he should then set 
his Voice a fifth below the plainsong . . . Thereafter whether the plainsong rises or falls, the 
Faburdener should always set his Sight on the line or space [of the staff] athird above the plain- 
song.. .the Faburdener should cadence by moving his Sight down to a unison with the plain- 
Song.” 


三 三 生生 三 生 三 三 至 王 三 皇 三 三 三 三 三 王 三 | 
二 二 区 二 生生 站 二 二 


寺 -nia ter -ra ve-ne . Ta 


到 王 三 三 王 王 王 二 


(Anon.，British Library Lansdowne MS 763, fol. 116; quoted in Trowell, “Faburden and 
Fauxbourdon,”pp. 47 and 59) 


Piainsong 
Mean 


er-ter-num pa - trem 


ay 


Faburden 


有 uUxbouraoon - “fyou wish athird part, take the notes from the upper one and begin simul- 
taneously proceeding a fourth below.” 


下 下 了 人 二 一 一 -一 
吾 苦 下 一 三 : E 直 和 二 
YVes Qui SCE - CR- 广 5 me 


一 一 ai 
Faux bourden 二 站 三 渤 


qt Se- cU- 拉 ES -~ is ac 
CA 
Tener 二 二 3 


(Verbal canon from G. Dufays Missa Sanct /Jacobj (C. 1428), final Commuwnion; in Besseler 
GuUg/nemij Du 有 yw pp. XXlll and 44) 


years, the written theory that describes them dates only from the fifteenth centuryy at 
atime when the practice was already in decline (see the windovw above). 

It was in the fifteenth century, in fact, that theorists first distinguished between 
improvisational and Written polyphony in precise terms. Early in the century (14o4)， 
Prosdocimo de” Beldomandi refers to improvised counterpoint as ModUS CONttaNdi 
CONt2NL 力 UNNIML OUQtML and mentions that Special Skills are required of singers in the 
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style.6 Elsewhere (in 1412), he refers to two different types of counterpoint, vocal and 
WwWfIitten (Vocalis et Scizbts), adding that“everything that will be said of counterpoint 
.. .is to beunderstood to pertain to both.2”7 But it is Johannes Tinctoris, later in the 
century (1477), who makes the clearest distinction between the process ofimprovisa- 
tion, which he calls caNtaye spper LO (eto sing Upon the booko), and written-out 
music, or yes jactx. He gives detailed and extended rules for their procedures, project- 
ing atradition of polyphonically embellishing chant through improvisation that Was 
already old by his time. Tinctoris suggests (as had Prosdocimo) that the same rules of 
coOunterpoint apply to both written and improvised music. Either one OF two voices 
could beadded to a given cotis bjixs jzcts in improvisationand there is no restriction 
placed on maintaining the note-against-note texture that largely characterized earlier 
practice. (Tinctoris, in fact, admired“diminished”or forid counterpoint by those 
capable ofsupplying it.89) But improvised pieces were permitted a looser construction 
and other liberties in performance than normally allowed in yes jctz.9》 Despite 
differences in their descriptions of improvisatory procedures, almost all theorists 
Underscore an important feature of its performance: rules for improvisation, regard- 
lessofmedium or musical style, permitthe performera measure offreedom in the real- 
ization ofa finished worknotnormallyallowed the composer.!2 Further, the largerthe 
improvising group,the more constraints there are in choices made,and the greater the 
need to coordinate improvisers” roles in performance. 

Improvised vocal counterpoint is described by sixteenth-century theorists as Well - 
notably Vicente Lusitano (1553)，Nicola Vicentino (1555)，and Giosefto Zarlino 
(1558)1 - confirming the admonition of earlier theorists that the basic rules of 
counterpoint beapplied by would-be improvisers. Indeed, Zarlino maintains that the 
practice (which came to be known as coptabjUNto Ca MeNte)i is learned only after the 
Student is a “skilled contrapuntist>; he includes both canons and invertible counter- 
pointamong his examples.3 

The decoration ofnotated vocallinesthrough theapplication ofornamentsand dim- 
inutions, although practiced earlier, had special currency during the fifteenth and six- 
teenth centuries. Specific singing techniques were developed for the practice, which 
was widelytaught during the period,butatheory ofornamentation developed only in 
the late Renaissance; Principles and Systematic rules began to appear in treatises from 


6 Prosdocimo, Exbpositio1es, p. 163. 7 Prosdocimo, Comztrabjz0tcts, p. 33. 

8 Tinctoris, THe 4tofrCoz0ttezbott 如 Book II, Chapter 2o,and Book III, Chapter 4. 

9 See Haar, “Monophony and the Unwritten Traditions”pp. 258-62. 

10 See Chaprter 16,pp. 513-14 for further distinctions between improvised and written counterpoint 
in the Renaissance. 

11 Lusitano, JittrodU 帮 OUe JacilisszNG et 0ViSSDN03 Vicentino, ZNt8CQ MUNSUCU idotta QUC MOde7NG 四 53; 
Zarlino, Ze itittio01 RATIONICAe. 

12 See Ferand,“Improvised Vocal Counterpoint in the Late Renaissance and Early Baroque,”PpPp. 
140-42, for terminology used to Signify improvised counterpoint; the study includes a comprehensive 
list of treatises that deal with the practice, pp. 143-44. 

13 Zarlino, Ze Nttttozt aoONUiChe, Part III, Chapters 63 (expanded in the 1573 edition) and 64. 
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1535 on, often in Works thatapplied equally to voices and to instruments. Writers cat- 
alogued ornamental graces in use, and provided examples of diminutions Or passage- 
Work (uss4a991 or 90191e) for the performer. Differences between ensemble and solo 
improvisation lay primarily in the amount and complexity of decoration permitted: 
Solo performers characteristically applied embellispment as virtuosic display.14 

A written performance tradition came only much later to instruments than it did to 
voices in the West,and atleastatfirst,itwas based largelyon vocal practice.Theembel- 
lisnment ofexisting works was particularly common to instruments on Which all parts 
of a polyphonic texture could be performed, such as keyboard or lute, and a literature 
of instruction manuals aimed especially towards virtuosic improvisation on these 
instruments developed during the fifteenth and sixteenth centuries.135 By the late Six- 
teenth century, however, a new role was assigned to instruments, generally - that of 
providing harmonic accompaniment to the newly-emerging Vocal styles of the time 
while also reinforcing the emotional and dramatic expression ofthe music. This led to 
important changes in instrumental practice,and in the way theorists viewed that prac- 
tice. 


He1Se11E CO1SU 放 如 e bez 加 1215 


The advent ofthe early modern period in the late sixteenth and early seventeenth cen- 
turies Witnessed remarkable changes in the nature of Western thought - a revolution- 
aryperiod thatsoughtnevw directions in religion,philosophyyscience,and thearts.The 
music spawned in this period (typically, ifproblematically, called“Baroque”by a later 
age) assumed a fresh boldness not only in its tonal conception and expression, butalso 
in its performance and social function. And for the first time in Western musical 
thought,instrumental performance playeda dominantrolein theformulation ofmuch 
of the theory ofthe period, which was characterized generally by a penchant for theo- 
retical systematization and empirical codification.16 

The decisive changes that took place in the music theory at the time are especially 
evidentin the writingsofMarin Mersenne(1588-1648),the French Minim friar whose 
largeand complex bodyofmnusical writings lies midway between the works ofZarlino 
and Rameau. One senses in Mersennexs work the struggle to maintain an equilibrium 
between music as a mechanistic science and music as an exXpressive practice. As one of 
thekeyfigures in theearly period ofthe scientific revolution, Mersenne was exXtraordi- 
nary in his attention to musical questions. While other scientists of the time included 
music among subjects they investigated (for example, Benedetti, Galileo, Beeckman， 


14 See Brown, BOelisp29 Sixtee1 太 -CetD MUS1C MCcGee,Medieyalatd Rea1SS0NCe MMSic both Sources 
listthe principal embellisnment treatises of the time. 

15 See Horsley etal.“Improvisation ”NO, vol. IX, PP. 33-34. 

16 On this point, see Schulenberg,“Composition Before Rameau”p. 144; Dunsbyand Whittall, Mzstc 
.40051S 2 THeo1D ON0 Practice,p. 15. 
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Gassendi, and Descartesj, it is Mersenne Whose work is acknowledged to constitute 
whatone scholar calls“the firstfull-fedged application ofthe experimental method to 
the science ofmusic.”17 He was,in fact,aloneamong contemporary Scientists,not only 
to assign a primary role to music in his writings, but also to consider performance 
along with composition as central to the derivation of its theory. 

For Mersenne, these two aspects of the creative process - composition and perfor- 
mance - are by no means distinct from one another. Indeed, as for musicians from 
earlier generations, the domain of performance and composition frequently over- 
lapped. To be sure,in discussing certain techniques (Such as strict imitation Or canon)， 
Mersenne most often refers to written composition,butin others (Such as free improv- 
isation or embellishmentb,healludes to performers who conceive ofmusical ideas “by 
whim and by chance ...inthefancy...oftheir imagination.”In these latter cases,he 
often abandons the term“composer” referring rather to the more neutral“practi- 
tioner”“musician ”or even “master2” as the creative artist.18 

And while Mersenne consistently invokes the age-old advice to students who seek to 
produce music，in whatever Style，that they“imitate”the work of “the finest 
masters>19 he is careful to warn that the products they so imitate are not necesSarily 
theresultofunambiguous rules. In fact, he notes that often the works“oftheorists are 
worthless，when compared with those made by [persons] who know no theory>” 
adding,“Besides,theorists know only what they learn from practitioners, from whom 
they presume principles and experiencesi this is why Practice precedes theory.”?o He 
enjoins performers who invent, but who do notunderstand the Principles thatunder- 
lie their inventions,“to join theory>” to their knowledge, which he believes will result 
in their creating fner musical works.21 

Whilehe projected a central rolefor performancein theformulation ofmusictheory 
of his time, Mersenne Was never able to fully articulate the Special nature of that role. 
Yet he was as Open to novel ideas in music and its performance as he was to the new 
empirical science and the products of its experiments,and he consulted with contem- 
porary musicians on the changing nature of musical style, much as he did with fellow 
Scientists on the evolving character oftheir scientific investigations. In both cases,the 
results of his inquiries found their way into his writings. 

Mersenne reports on the work of a large roster of performing musicians of his day， 
most ofwhom were active in Paris and its environs; heappears to have known many of 
them personally. Among those who supplied him with musical examples for his publi- 
cations Were the organist Charles Racquet; the lutenists Robert Ballard，Rene 


17 Cohen, QUaNttji9 Msic, p. 114. See also Chapter 9,p. 250. 

18 See, for example, Mersenne, 五 7MONie 10l1ye1Selle,“Livre Second des Chants”pPp. 97-98. 

19 Ibid., LivreVI “LArtdebien chanter”p.363. In the generalzxejzce,Mersennesuggests that to learn 
“all sorts of simple or fgural counterpoint,”Sstudents should study with “those who are well versed in 
this practice”many ofwhom“teach in Paris how to sing as well as how to compose.” 

20 Mersenne, QUestio1s Ha7M1ON1GUES PD. 230. 

21 Mersenne, 如 Q1M1ON1e 011 思 ye1Selle,“TraitE des instruments ai chordes>” Cjzce. 
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Mgkzangeau,， and Francois de Chancy; the violinist Jehan Henry; and the Singers 
Anthoine Bossset, Etienne Moulinik, Henry du Bailly, and Joseph Chabanceau de La 
Barre.2: In addition, Mersenne inserted two Short, but complete performance tutors 
into his 囊 &7MioNie 70tzve7sele - one a manual on singing Supplied by the geometer and 
amateur musician Girard Deksargues,and the other a treatise on playing the lute, com- 
missioned by Mersenne from the lutenist Basset.23 

Two (overlapping) developments in the performance practice ofthe music of his day 
are recognized by Mersenne as especially distinctive and possessing Strong implica- 
tions for musictheory: (1) theemergence ofthorough-bass practice; and (2) embellish- 
mentand improvisation Skills for performers. Each ofthese developments engendered 
alargejliterature of pedagogical theory during the period,and will be considered here 
in more detail.24 


Thorough-bass Practice as theory 


Like earlier coztyrabj1ctls theory that retrospectively codified existing Principles of 
extempore discant performance by singers,the thorough-bass literature ofthe seven- 
teenth century describes an instrumental practice “in existence Since at least the late 
fifteenth century .. .of providing a simple harmonic accompaniment to a solo singer 
Or ensemble.”5 Sixteenth- and early Seventeenth-century Precursors of thorough 
bass, or gasso coNtztxo (its Italian designation, by which the practice became generally 
known), included the 加 attoya, Or Open Score for organ or lute in Support of vocal 
ensembles,and the busso segtUeNte;26aline made up ofthe lowest-sounding bass notes 
of an ensemble，intended to serve the keyboardist as the basis for providing an 
accompaniment. The first independent continuo Part appeared in Lodovico 
Viadana2s Cexto colCe1 丰 ECCleSiastici . .COU 1 00S5S0 CONtOUUNO 力 e7 SOHNQ1 NE1 01GU1O (1602)， 
which also includes the earliest description of the Practice (called by the author a 
“new invention2).27 


22 Seethe list in Schneider, Die_ jazzb5iscpe Ko7tb0s0sjejye, p. 93,and the musical examples listed in 
Chapman, Mayitz MeTse1e, PP. Xi-Xii. 

23 The treatises by Desargues and Basset are found in Z7jtoNtie 12e17selle, Livre VI,“LArt de bien 
chanter ”pp. 332-42,and“Livre Second des Instruments”pp. 76-82, respectively. 

24 Selfridge-Field,“Introduction,”p. 3, cites these very developments as“central features of Baroque 
music.”While Mersenne devotes large amounts of space in his writings to instruments and to embel- 
lishment, he only touches on thorough bass, which he recognizes as largely an Italian practice, not yet 
folly adopted in France. He describes the Practice in both his 五 zy7jto1ie 20tive7sele (LArt de bien 
chanter”p. 357) and his 瑟 Z7MioNico7UML TI XI (Lib. VII, prop. XIX, p. 16o),and published an example 
ofan unfigured “basse continue” to an air by Boesset in his Cogitzt 如 妨 /SiCo-MQ 纺 et0tiC0  P. 327. 

25 Ashworth and O?Dette, “Overview and Practical Applications,”Pp. 203. 

26 The term is found first in Banchieri, Bclesiasticpe sztjpMie (16o7). For more on Italian thorough-bass 
practice, see Chapter 13, pp. 441-43. 

27 SeeAshworth and O?Dette,“Overview and Practical Applications:”Pp. 209. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Performance theory 541 


Agostino Agazzari on thorough bass 
“As no definite rule can be given, the player must necessarily rely upon his ear and follow the 
work and its movements. But if you would have an easy way of avoiding these obstacles and 
of playing the work exactly take this one, indicating with figures above the notes of the bass 
the consonances and dissonances placed there by the composer; for example, if on the first 
half of a note there is a fifth and then a sixth,，or vice versa, or a fourth and then a third，as 
i 训 ustrated.” 


(Agostino Agazzari, De/ sonare sopray basso (1607), p. 5; quoted in Strunk, SA, p. 623) 


The prevalence-already in the sixteenth century- ofhomophonicaccompaniments 
and short-Score keyboard settings ofvocal music (thoselimited to bassand treblelines) 
Served to highlight a central feature of the new style: chordal thinking as a primary 
Structural force in music. Indeed, along with a preference for 包 milies of like instru- 
ments ratherthan for mixed ensembles (as was common in thelate Renaissance), there 
appeared a novel classification for instruments - one based on whether an instrument 
was capable of providing chordal accompaniment. 

Agostino AgaZzari (c. 158o-1642), in one of the earjliest treatises devoted to thor- 
Oough-bass performance, De! soxz41e SobU ba5S0o (16o7), suggests that instruments be 
divided into two basic classes: those "like a foundation”which can Supply chordal 
accompanimentand,thereby“guideand supportthe whole body ofvoices and instru- 
ments of the consort”(these are classified as“perfect” instruments); and those “like 
ornaments>””wWhich play rather in a“contrapuntal fashion”and are incapable of pro- 
viding complete harmonies (these instruments are called “imperfect2).233 Agazzari rec- 
ommends the use of numerical “signs”to indicate particular harmonic Structures 
abovethebass (seethewindowabove),butthis notation (alreadyfound in music ofthe 
time) did not become standard until a later period. Continuo performers were also 
expected to “realize”a harmonic accompaniment above an Unfigured bass line. Thus 
the many manuals ofthorough-bass one fnds in the seventeenth and early eighteenth 
centuries provide guides for realizing both fgured and unfigured basses.29 (The“Rule 
of the Octave”discussed in Chapter 13, p. 443 was one ofthe most common progres- 
Sions for a continuo player to learn by which to supply harmonies above any unfigured 
bass.) 


28 Translated in SR, p. 622. 

29 A representative Sampling of continuo treatises is listed in Ashworth and O?Dette，“Basso 
Continuo”p.289. Fora comprehensive review ofthe sources,see Williams, PRgzyed Bass 4cco71t 加 az 
Arnold, THpe 47tof4ccomlbaNl211211E 太 ON 0 THO7OUI-BUSS. 
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Butthe guidelines offered still leff much for the performer to decide. For the most 
part, they “are concerned exclusively with getting the chords right and with linking 
them properly, not With how to play them.”3? Rarely do instructors offer model real- 
izations，Or advise on the choice of instruments，oOT describe stylistic differences 
between different repertories. Thorough-bass Practice thus lies part-way between 
composed music and improvisation; it Supplies the performer with a skeletal struc- 
ture Upon which to create a complete musical work, reflecting conventions of time 
and place,， each performance thus being uniquely different. (It is not Surprising， 
then, that performance of the period has been likened to that of jazz in the modern 
age.31) 

Because the thorough bass constituted a full replication of the harmonic Structure 
underlying all genres of Baroque music, the ability to realize this harmonic structure 
extempore was increasingly considered by theorists to be related to the skill of com- 
position. If thorough-bass realization in the Seventeenth century Was largely a 
mechanical Practice in which the performer was expected to play a suitable chord 
above a given bass note, by the eighteenth century, a much more refined accompani- 
Iment was expected that reflected compositional decisions. That is to Say, the Per- 
former was faced with improvising the same harmonic Structures, voice leading, and 
textural diminutions consistently throughout a whole piece that a composer would 
have written OUt. Conversely, the art of composition was one that was frequently 
taught through - and identified with - thorough-bass practice. Johann Mattheson 
(1739) maintained that“composition cannot exist Without the thorough bass 六 
wphile Jean-Philippe Rameau (176o) understood “the principles of composition and 
accompaniment>”to be essentially“the same>”and C. P. E. Bach (1753-62) used the 
thorough bass to explain the construction of the improvised free 亿 ntasia.32 
Friedrich Erhardt Niedt (17oo-17) - who considered thorough bass to be “the most 
complete foundation of mnusic?33 - has been said to demonstrate perhaps“more 
completely than any other”theorist of the time“the path from learning thorough 
bass to composing.”34 

But nowhere is the relationship of thorough bass to composition more closely 
drawn than in Der GeperaF-Bass zi dey Comtboso1 (1728) by Johann David Heinichen - 
arelationship emphasized by the very title of the treatise. An encyclopedic manual of 


30 Fuller“The Performer as Composer”Pp. 122, which includes a list of decisions 包 cing continuo 
Players, PP. 122-23. 

31 See,forexample,ibid.,p.117.The prevalence ofthorough bass practice during the Baroque era later 
prompted Hugo Riemann, in his 瑟 Cdbxcp derAMMWSIR9IescUicpte (vol. II2),to describe the entire period as 
“the age ofthe thorough bass”(“dqas Generalbasszeitalter”). 

32 Mattheson, Der yoLloytMteNe Cabelbeistey, p. 255; Rameau, Code de MU510Ue 力 Utigxe (176o), quoted 
in Christensen, RaNtEQaU CNQ MUSiCQL THOUG 有 zi 友 e BGAteNMte1t 坟 pD. 52; Bach, YE7SUc1, Part II, Chapter 7. 
33 Niedt, Die USicaliscpe 互 0tdjeib019，28. 

34 Lester Coztbos 谍 OU0LTNeoM) 态 友 EGRteep 太 Ceptyk1,p.66;examples ofdance movements derived by 
Niedt from elaborations ofthorough basses are given on p. 67. Also see Example 17.3, p. 547. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Performance theory 543 


Example 17.1 Heinichen, different ways of treating a given bass line 
(a) Simple accompaniment 


Unprecedented scope and detail, Heinichen?s treatise opens with an EUjeittlg, Setting 
forth the essence ofthe work, which begins as follows: 


No music connoisseur will deny that the Basso CoztztUo or So-called thorough-bass is， 
next to [the art of] composition, one of the most important and most fundamental of 
the musical sciences. For 从 om what Source other than composition itselfdoes it spring 
forth?And whatactuallyis the playing ofathorough-bass other than to improviseupon 
a given bass the remaining parts of a full harmony or to compose to [the bass]235 


Der GeNeai-Bauss 2 dey Co11zbos6o1 leads the pupil systematically through a study of 
the realization of fgured and unfgured basses at the keyboard, Principles of voice 
leading and dissonance treatment, melodic elaboration, embellishment of harmonic 
textures, and even questions relating to genre and Style (especially of the “theatrical>” 
kind) - all amply illustrated by examples. Particularly revealing are the many illustra- 
tions that show different ways of realizing a given bass line. Example 17.1 Shows how 
a“wWeak-sounding”accompaniment (a) could be made“moreelegant”by improvising 
acoNntxpbile melodyin therighthand (b);theunusual signs areindications ofornaments 
代 forappoggiatura, and // for mordentb.34 


35 Buelow, THporoxkgH-Bass 4ccoNtjUN1ENE QCCO1QNG 如 JoHaOL DaVid Feilicpet, p. 309. 
36 Ibid., derived from Examples 121-23, on pp. 188-9o. 
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Embellishment and diminution 


The ever-increasing freedom in performance manifest in thorough-bass realization 
was perhaps even more pronounced in the approaches employed in the interpretation 
of solo parts, all in the interests of enhanced expression. This involved several facets: 
theembellishmentofmusicallinesbytheapplication ofnumerous ornamental devices， 
awidefexibility in rhythmic interpretation ofindividual passages or entire pieces,and 
expanded use of elaborative (diminution) techniques in melodies. Large numbers of 
manuals and tutors in the seventeenth and eighteenth centuries (appearing in many 
languages and representing different national schools) purport to teach these new 
practices, all of which were considered indispensable to the performance of music. 
Mersenne refers to the embellishment of vocal music as an essential requirement of 
Singers,butamong the most di 伍 cult to learn.37 He gives examples ofembellished airs 
as taught by Parisian Mattjes ofhis day.38 

While Mersenne discusses embellishment and ornamentation played on musical 
instruments, he does so largely in terms oftechniques borrowed 位 om solo vocal prac- 
tice. The instruments he mentions as primarily suitable to Such practice are the organ， 
harpsichord,lute,viol, and violin. One ofhis examples illustrates improvised diminu- 
tions played by an ensemble of the twenty-four violinists of the French court orches- 
tra, les V1U9tIUUte Violops di 707) - one ofthe earliest permanent orchestras in Europe. 
Describing the sound produced by the orchestra as“Travishing”and “powerful>” 
Mersenne provides an example of the manner in which orchestral violinists would 
“customarily elaborate all sorts of songs” (see the windovw on p. 545),adding that the 
Tesultant“beauties and graces .. .have greateffect...onthe passions and affections of 
the body and soul.239 It was this very practice, ofallowing each ofthe dessxs violinists 
in the orchestra to improvise on a given line at the same time, Which Jean-Baptiste 
Lully (Superintendent of music to Louis XIV) rejected later in the century, thereby 
“doing away with the custom ofadding improvised ornaments.249 

The many guides to vocal and instrumental performance published through the 
eighteenth century Were mostly written by active performers and virtuosi, almost all 
of them featuring instruction on improvisation (ornamentation and diminution prac- 
tice) by which the performer - as in the case ofthe thorough bass - can be said to help 
“compose” the piece.44 Among the most influential manuals to appear were those by 
the singer Pier Francesco Tosi (Obiz011 de CNtO7E CNNCNi e MOde1111 1723), the violin- 
ists Francesco Geminiani (7pe 4Mt of Playipg op 态 e Violiz, 1751) and Leopold Mozart 
(YE7SUCR ette1g11Udlicpet Tiolitscpzle,1756),thefutistJohann Joachim Quantz (YE7SUcp 


37 Mersenne, 有 CON1e 01 思 ye1selle, “LArt de bien chanter”pp.355-58. 

38 The vocal exzamples of“diminutions”presented by Mersenne are compiled by Ferand, Ptbp7ovisatio7 
z Nile CeNt1ies of TBSste7t MUWSic  nO. 24. 39 Chapman, Ma1it MerSee, pp. 235,248. 

4o Georg Muffat,in the Foreword tohis Fiozilegixyt bztUM (1695),dqescribes Lully”s rejection ofcertain 
“artifices” in performances ofhis ballet compositions. See the discussion in Boyden, THpe Bistomy ofYioliz 
Playilg, ppP. 89, 127, 227. 41 See Brown, BOeUisH2UG Sixtee1t-CetOJ WMSiC, p. 63. 
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Marin Mersenne, example of instrumental divisions 
“In the Fantasy .. .1have given in diminution . .. the treble, so that one sees the method by 
which the violinists Customarily elaborate all sorts of songSs.” 


Fanraiieag,compojtepark SicprEcpry 人 1ewne- 
DES3SYV 59. 


(Mersenne, Harmomie Unversele“Traite des instruments”(1636-37), pp. 186-89; quoted in 
Chapman, Mamn Mersenne, p. 248) 


e1e17 4I)0E1MUG die Pbte tavexsieye 20U Sbielel，1752)，the keyboardist Carl Philipp 
Emanuel Bach (YE7sUcj Uper die Wapye 4jtdas CUavier 20 sbielel, 1753-62), and the viol 
player Christopher Simpson (THe Diyisioz-Tiolist 1659). 

An example drawn from Simpson?s viol treatise illustrates the common procedure 
found in these manuals for demonstrating the practice ofdiminutions or divisions: the 
Presentation ofa simple melodicline or figure, followed by a series of possible ways to 
embellish it. In Example 17.2, the line (here called“The Ground2) consists of an 
ascending Octave Scale, closed by a downward cadential gesture. Only the first three 
Sets of divisions Supplied by Simpson are shown in the example (The Ground 
broken”); other, more demanding embellishments include extensive leaps,，chordal 
playing and double-stopS.4 

Diminution techniques were also widelyapplied by keyboardists. Such a technique， 
forinstance,forms the basis fora“variation” technique described in the Zaxzadlett9 of 
Niedt, referred to earlier. In Part II ofhis manual,the authorapplies diminution Prac- 
tice to the thorough-bass lines ofentire compositions. The process is described as Pro- 
viding“variations ofthe thorough-bass”which he defines as“changing certain slow 
bassnotes (while preserving the intervals of[harmonic] progression) into shorter notes 
in a Such way that the passage maintains its basic character, yet . . . is embellished.?43 
Niedt allows“variations”in parts played by both right and left hands, and demon- 
Strates how these altered parts, in turn, can Serve as foundations for compositions in 


42 Simpson, THpe Diyisioz-Yiolis 刀 p. 39. 43 Niedt, Die MUstcaliscpe 瑟 aNldleitb09，p. 74. 
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Example 17.2 Simpson, divisions on a ground 


- 姻 本 atpp Wot CocZe 帮 4Cerdzty 多 了 Degrees 
用 


站 计 LN 
[一 一 一 了 一 一 一 人 人 SS 
人 一 一 下 并 大 村 并 世上 让 霜 人 Fr 
DT 人 一 
一 人 


different dance genres.Example 17.3 Showsa fewofthe many“variations”Ssupplied by 
Niedt ofa simple bass line.44 

The art of improvising complete pieces (especially at the keyboard), although not 
new to the period，was a display of instrumental virtuosity that reached Special 
heights during the seventeenth and eighteenth centuries. While almost any genre of 
the time could be so improvised,the most popular were the toccata, the prelude, and 
the fantasia - all intended primarily for keyboard, in virtuosic, free style. With a few 
exceptions, these genres shared a number of common features: an expectation of 
expressive“invention”on the part of the performer/composer，often exploring 
Unusual tonal areas or utilizing distinctive melodic ideas; a sense of freedom in Pro- 
jecting elements of structure, rhythm, meter, and tempoi and a profusion of orna- 
mentation and fguration. The chapter devoted to the“free fantasia”in C. P. E. 
Bach?s Ye7sxcp, referred to above, has perhaps the best-known discussion ofthe prac- 
tice in the eighteenth century. If nineteenth-century pedagogical tutors for key- 
board are any guide，the improvisation of preludes and 人 和 antasias (often called 
“preluding”) continued to fourish well into mid-century. In 1848, Czerny recom- 
mends that composers who would write fantasias;,“approximate as closely as pos- 
Sible . . . the freedom of extemporizing.”But just one year later，Kalkbrenner 
lamented:“Hovw many among ouULT best pianists can make [i.e. improvise] a prelude， 
however unsatisfactory?245 

Arelated species ofkeyboard improvisation standing halfway between thethorough 


44 Ibid., from examples on pp. 9o-1o9. 

45 CzernyyScpooloFPyracticalCoxwzbos 让 ol ,Vol.I,p.823;Kalkbrenner, TYaatE pa7toNie dbial1st,p.1.On 
characteristics of the“fantasia” style of the Classical period, see Ratner, CUassic Mzsic, Chapter 18; for 
“preluding”on non-keyboard instruments, see Mather and Lasocki, Tjpe 4Mt o pyelxuadil9, I700-1830. 
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Example 17.3 ”Niedt，“variations”of a simple bass line 
(a) Bass line 


(b)“Variation2> 


[一 一 二 一 一 
一 上 一 天 一 一 一 下 
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bass and the practice of “preluding”was known as bazt11eNto. Here, the performer 
learned to extemporize upon increasinglyelaborate (and usually unfigured) bass lines， 
leading to the improvisation of whole pieces in different styles. Even imitative (fugal) 
textures Were featured in 加 au1tMte1to treatises.The practice was cuUltivated as a pedagog- 
ical exercise well into the nineteenth century, particularly in Italy.46 

Written examples ofvariations on a popular tune or dance bass -anovel improvisa- 
tory instrumental style of the Renaissance - were cuUrrent during the Seventeenth 
century, eSpecially in Italy, Spain,and England. Known by different names (including 
妨 aztite, dijeyeycias,glosas, doxpbles),the style also served for settings ofthe organ chorale 
(as versets). It was only in the eighteenth century, however, that theorists began to UsSe 
the term variations” (Ziato1ze1) to describethe style,notonly as an extempore tech- 
nique of embellishment (as found in the treatise of Niedt，discussed above)，bnut 
increasingly as a formal procedure in composition. Heinrich Koch (1787) was among 
the first theorists to Speak of “theme and variations>” calling it“the mostappropriate 
for the first exercises of the beginning composer.”From the mid-eighteenth century 
onward，composed“variations”on popular tunes largely replace examples of the 
earlier, improvised dance variation.47 

A special instance of free improvisation developed in the classical cadenza (Cade11Ce， 
Kade12,orp7Miatz).The term had earlier currency as an ornamental fourish,butbythe 
mid-eighteenth century, it came to mean:“that extempore embellishment created， 
according to the fancy and pleasure ofthe performer, bya concertante partatthe close 
ofa pieceon the penultimate note ofthe bass,thatis,thefifth ofthe key ofthe piece.248 
This meaning ofthe term - as both the closing dominantharmonic progression and an 
extemporization on the penultimate chord of a concerted work - characterized the 
classic instrumental cadenza as described in treatises ofthe time. Rules governing the 
performance of cadenzas are clearly built on extempore practice ofthe period, consti- 
tuting (as it were)j“improvised composition.”49 


Performance theory in later times -apostlude 


Beginning in the late eighteenth century and extending into the nineteenth, a rede- 
fined role for performance and the growing importance given to interpretation of 
Imusical scores reduced the Practice of performance-based theory Thorough bass was 
generally abandoned (outside of pedagogy), and limitations were increasingly placed 


46 See Williams,“Partimento”; Christensen“The Regle de Poctave in Thorough-Bass Theory and 
了 Practice>”Ppp. 110-15. 

47 Koch，7ttrodtcto7) ESs00 0 Co1tjosi801， p. 83; MUWSIRaUiSches LexXico1， colS. 1629-30. See also Tiirk， 
Kavie7Scjale, p. 392. 48 Quantz, ON Play1g 妇 e FLte, p. 179. 

49 See，for example，Tiirk，Klavieyscpztle，Chapter 5，section 2; and the discussion by Levin， 
“Instrumental Ornamentation, Improvisation and Cadenzas”Ppp. 279-8o. 

50 Horsley et al.,“Improvisation”NGC, vol. IX, p. 48. 
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on the“spontaneous creativity”of performers.?" While a small number of free styles 
continued to play a part in this literature (principally the prelude, fantasia，and 
cadenZa)j, they were restricted largely to music for soloists, adapted 位 om eighteenth- 
Century PTactice. 

Bythe nineteenth centuryya more positivist view of musical performance took hold. 
Partly due to the philological movement in Germany, the notated Score reflecting the 
“intentions”of the composer became the only acceptable guide for performers. 
Adherents ofthis position,asnoted byDennis Libby, rejected “a creative collaboration 
in which the performer added something of his own to the composers conception>; 
rather“the performer was made to feel that his highest calling . . . was to Subject 
himselfto the composer?s will as the means by which his masterpieces were communi- 
cated to the World.251 

The invention of the phonograph, late in the nineteenth century, was the first of 
Several technological developments that were to challenge the authority of the score. 
With the widespread availability of competing - and often highly contrasting - Per- 
formances of the same work for listeners to compare, doubts were SowWn concerning 
the viability of the notated score to provide a fxed and infallible guide for acoustical 
realization by performers. Today, itis generally accepted that Scores are only“recipes? 
for producing musicand notthe music itself, and thatindividual performances are but 
Single“options”ofthe music intended - normally adding features never fully notated 
by the composer, and often expressing musical conventions Or received traditions. 
Recordings ofsuch performances comprise a repertory ofvaluable interpretive, crTiti- 
cal readings ofthe score, ones that may be as valuable to an understanding of written 
Works as are theoretical analyses ofthose works. Certainly, recordings of music either 
performed or supervised byliving composers have come to be considered just as perti- 
nent as notated versions to an Understanding of their music. 宛 

In the twentieth century, many composers consciously included a creative, coOntrib- 
Utory role for performers into their music - either through use of aleatoric or chance 
procedures,orthrough opportunity for improvisation. Moreover, the growing attrac- 
tion to traditional and popular musics of all continents - both as areas of ethnomnusic- 
ological study,and as sources for cross-fertilization with artmusic- has revived general 
interest in improvisational Practice.53 

By contrast, electronically produced or computer-generated compositions largely 
abandon thetraditional “author-executant model” characteristic of Western art music 
for a new model - one in Which the composer is the performer, and in which there is 
but one (recorded) version of the work distributed. In such music, the score is redun- 


51 Ibid., p. 49. 

52 See 名 rther on these issues: Gri 伍 ths,“Since 1940p.483; Berry, MzSicaL StUcte ON0 PE 加 101C2， 
pp. 217-23; Dunsby“Performance and Analysis of Music”; Cone, “The Pianist as Critic”pp. 241-43; 
Philips, BEazj Recoxdizlgs CUd4 Msical Sbye, p. 230; Lester“Performance and Analysis”pp. 197-99. 

53 See Seeger, “Theory and Method: Ethnography of Music.” 
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dant, having been virtually replaced by the computer program as WTitten representa- 
tion ofthe work.54 

Almost all of these developments have increasingly brought attention to musical 
performance as a central object of analysis in twentieth-century theory. The one style 
that combines many of the features noted above, to which the performer”s contribu- 
tions are critical, is jazz. Itis astyle in which improvisation (both solo and group) Plays 
a principal role, in which the primary documents are not written but recorded, and 
which has developed a complex, many-layered theory derived from all elements that 
comprise it- atheory that is, essentially,“performance theory.”55 


54 Grifths“Since 194o”pp. 488-89. 55 See Berliner, 7N2tR2249 z 7J02z, Chapter 9. 
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otejps 如 Pa7l45sS1US: contrapuntal theory in 1725 
precursors and SucceSsSors 


IAN BENT 


For 25o years, the G7Ua4US ad Pamta5SWUN of Johann Joseph Fox (166o-1741) has been a 
ip by-no-means7yasa on Which theoristsand pedagogues have written. The remark- 
able process ofaccretion and rewriting began within Seventeen years of its initial pub- 
lication, with its first translation - ironically into Fux?s own language, German - in 
1742. There is no denying that Fux himself had drawn on theorists writings going 
back 2oo years, indeed back to the Greeksi but the result was no derivative hodge- 
podge. Forallits borrowingand recasting -mostlyunacknowledged,in thetwentieth- 
century positivistic sense- ipossessesasharpness offocusandasinglenessofpurpose 
that remain perhaps unrivaled. 


“Manuductio ad2”. .:Virgilian footsteps 


The worles title begins: 


Stebs 如 Pa11105SUS; 0 CUide 如 MUWSiCUL Co1bos 太 OU 区 切 e Res 09 4 Nemw ON1d 5702 
Metlhoad, NeverpejoyeblOlisped SO0Metlodical at 47701NIENLEILE 


This title plays in complex ways with the reader?s expectations. According to the 
Subtitle, it is a MANUQUcto -asleading by the hand.”Like many other treatises before 
it-forexample,Samber?SsAMUNUUUCtiO 0O19QMNUCU (MGINQUNCEO 如 切 e O1901; 太 atiS; THo7OUGR 
Old 5712e GUide) (1704)，and Niedt2s WasSicaliscpe 瑟 atdleitg (17oo-17) - it offers a 
certain reassurance thatthereader will notbejleftunaided. As a -dctio,the Gyadzs dis- 
tinguishes itself 位 om theoretical works with such appellations as “Treatise 
“Method”"“System” “Summa>”and“Compendium:” all of which offer a formalized 
Statement of a theory or collection of theories. Moreover it is not merely an zt70- 
duction, but az-duction, recalling Virgils guidance of Dante through the Inferno 
and Purgatory(<Helaid hishand on mine,and with aface/Sojoyousthatit comforted 
my quailing, / Into the hidden things he led my ways”). The parallel is strong. In the 


For help with aspects ofthis chapter, my thanks are due to William Drabkin, Cristle Collins Judd, John 
了 Kelleher, Richard Kramer, Maryam Moshaver, Andrea Reiter, Michael Smith, James Webster, James 
E. G. Zetzel, and the eight graduate students in my Spring 1998 seminar from discussion with whom 
many of its ideas arose. 1_ 71jemzo, Canto 3,jlines 19-21 (Sayers trans.). 
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Dzze Comedy, Virgil, as he leads the“modern”medieval poet through the circles of 
Hell and the terraces and cornices of Purgatory embodies the ancient classical world; 
in the Gyxadxs, as he leads the “modern”Baroque composer through the species of 
counterpoint and the realms of free composition, it is Palestrina who embodies the 
TeVisited classical world of the Renaissance. Virgil is hailed by Dante as “honour and 
light of poets all22 Palestrina by Fux as“that most brilliant light of music.”3 (Nor 
Should wealtogether discount parallels with Christ- “Alightto lighten the Gentiles 
Luke 2.32, “light is come into the world, and men loved darkness rather than light> 
“Iam thelight>”John 3.19,8.12,etc.-forin giving us his style, Palestrina, Fux seems 
almostto imply, gave music eternal life.) 

But Fuxs main title preempts this image. The itinerary of the guided journey is 
none other than the Surmounting of Parnassus, the lofty twin-peaked mountain that 
Antiquity considered the Sacred preserve of Apollo and the Muses. As Fux tells us， 
“The Muses are Said to dwell on a mountain that cannot be reached other than by a 
precipitous path.2”4 Title and Subtitle together constitute an OXymoron - an every- 
man?s guide to climbing Everest! Fux”s Parnassian image, however, may not be origi- 
nal to him. It perhaps derives 位 om a thesaurus of Horace, Ovid, Virgil, and other 
classical poets， published variously in Amsterdam，Cologne，London, and Paris in 
numerous editions between 1688 and the early twentieth century. Edited by the theo- 
logian and dramatist Paul Aler (1656-1727),itbore thettitle Stejs 如 Pa1105SNS: 05 Ne 
TyeaSUI) ojF Poe 丰 90 ，Ebitet，0td Phyases, and claimed to provide“a Poetic 
Parnassus . .. a Doorway to the Muses” (See Plate 18.1). The work seemas originally to 
have been titled 太 yeasU1 oj yoO0M05S 0N0 EXbi 芭 et (Paris, 1652), author P. Chastillon， 
and to have acquired its Parnassian lead title only with Aler”s editorship. It is notable 
thatAler was a Jesuit and Fux was brought up by Jesuits; and that the 1721 edition of 
Alers work was published with the Caesarean privilege of Charles VI, Holy Roman 
Emperor 1711-4o, Fux?”s patron, to whom Fux?s treatise is dedicated; moreover five 
copies of Aler?s work were sent to Vienna for approval in 1720. 

Butno scaling ofrockfaces is required: our eye glides across from title-page to fron- 
tispiece to seea winding fight ofequal-height Stone Steps cut into the craggy moun- 
tainside (see Plate 18.2a). These Symbolize Fuxs“new method,”cext 好 - fixed, sure， 
Unerring-and castexac 如 oile-inaprecise,methodical arrangement orseries. While 
COnstantly Stressing the arduousness of the task (The ascent to virtue is rugged”); 
Fux has made it manageable by constructing in Book II a“Hight?”of equal-sized /ec- 
帮 o1es (lessons, literally“readings”), each in Principle traversing the six Untransposed 
modes. These Lectioypes are themselves grouped in fives as exe7citia (exercises?)，each 
2 Canto 1l,1line 82. 

3 Gadxs, Praefatio, fol. ) (2 7ecto; also Exerc. III, Lect. 7, p. 244“that light of music.”The odd-looking 
pagination used by Fux is correctly cited: it begins with p. 1 at gathering A, the start ofthe body ofthe 
volume. There being no letter preceding A, the printer Uses the device“) CO for the two gatherings that 


precede p. 1, thus“) (2 yecto” is the third page of gathering)(. 4 Ibid., Lect. 5, p. 139. 
5 Ibid., Lect. 1, p. 117. 
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Plate 18.1 
(a) Title page ofAler, Gadls ad Pa71a5S2 (1721 edn.) 
(b) Title page of Fux, C7adxls ad Pa7a5sSUNL (1725) 


traversing the five Species of counterpoint: 6 X 5=30. One may Speculate that Fux 
Originally had a wholly symmetrical scheme in mind that was undermined byhis long 
years of illness and convalescence.6 The Dimzze Comecy offers a precursor for such a 
Scheme: 1oo cantos divided into three books 34 - 33 - 33, the cantos being of near- 
equal numbers of lines grouped by rhyme into threes,all lines having eleven syllables. 


“I pegan turning mymind>”...:three claims 


The newness of Fux*s method has three stated aspects. First,it is occupied largely with 
bactical music and only very slightly with speculative music. Second, it does not rely 
on model compositions. Third, designed for easy mastery by beginners, it is based on 
the elementary reading pedagogy ofthe day: 


6 Flotzinger “Fux - ein komponierender Theoretiker?” pp. 134-36; Cadls, Praefatio, fol. ) (2 7ect 如 - 
Ve2150; p. 279. 
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Cn LUTOTe CT 到 o 一 也 


Plate 18.2 
(a) Frontispiece of Fux, GadUS 0 PH7110SSUML (1725) 
(b) Frontispiece of Italian translation, Saiitz 4LNba1110SS0 (1761) 


by which a child of tender age is taught first to know the letters of the alphabet, after 
that to pronounce syllables, then to join several syllables together, and finally to read 
and write. 


The resemblance to modern “phonics>” is striking. Blaise Pascal (1623-62) evidently 
deviseda method thatbegan with thesounding ofindividual letters Phonetically rather 
thanbyletter-name.7ThismethodwasadoptedinthePort-Royalpetitese&coles,probably 
between 1656 and 1661. Two of the Port-Royalists wrote about the method, notably 
Claude Lancelot(1615/16-1695),teacher ofRacine,who stipulates exactly the Process 
described byFux:letters 一 syllables 一 words.? Despitethe“small schools”being closed 
in1661,theirinfuencewaswidespread,andlong-lasting.Lancelotclaimedthathecould 
accomplishinsixmonthswhatwasachievedinthreeyearsbyconventionalmethods.Fux 
makes a similar claim:“in adopting this Practice while giving lessons, I observed that 
Zealousstudentshad inashortspaceoftimemademiraculous ProgresS. 

This analogy works, and on two levels. Narrowly construed, just as phonics refers 


7 Letter ffom Jacqueline Pascal, October 26, 1655ji cited in Cadet, Pot-RoyaLEdUcation, p. 183. 
8 Cadet, PoytRoyaL Edxcatiot pp. 183-85,259-81. 
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the young reader back to the forty or So phonemes of his ljanguage, So Fux”s method 
takes the contrapuntistback to elemental linear motions and sound combinations. BuUt 
morebroadly,thewould-becomposerwhoaspiresto writing in thelatestoperatic style 
Imust Start with the severest, the most rule-bound procedure of all: species counter- 
point-adetermination thatis as much ideological as itis pedagogical,for it represents 
the conservative theoretical tradition of Pontio and Artusi leading backto Zarlino. Fux 
Imakes the connection explicitly: 


These ectiopeshavebeen devised notfor performance (ss) but for exercise (exe7c 友 211D， 
just as pronouncing one?s syllables (SyUapbizzatio) is Practiced to acquire the Skill of 
reading,，4NL 10 友 19 MO1e. In the same manner, the Species of counterpoint are pre- 
Scribed Sole 凡 Jo7 太 e boSe oFea111N19.9 


The second aspect of Fuxs new method is its non-reliance on model compositions: 
past theorists have, in his words, been“content largely with ba7altg11ata>” - that is， 
they have abrogated their responsibilities as teachers. The paradigmatic tradition， 
which has its roots in antiquity and was developed by northern humanists in the first 
halfof the sixteenth century, involves the systematic collecting, and then ordering, of 
EXEMtjbUUd - USually of texts.l9 Classic instances in music are Glarean?s Dodecacpo7aoN 
(1547), and Cerone?s J1 Melobeo (1613), but it is hard to know whom Fux was criticiz- 
ing.Adriano Banchieri,in his CaxteUx Usicale (Musical Writing Tableb (1614 edition)， 
Tepeatedly resorts to examples in place offurther discussion, either creating the music 
himself, or taking it over 们 om well-known composers. Plate 18.3a shows the first page 
ofsuch a paradigm: the soprano partofCipriano da Rore?s sestina4Ma doice ob1JU with 
a“modern counterpoint”by Banchieri (he does similarly with works by Lassus， 
Monteverdi, and others),laid outas a duo over twelve pages, with a running commen- 
tary of fifty verbal tags, Such as“1. The imitation permits entrance on imperfect con- 
Sonance”and “3. Reiterated second is good.”Plate 18.3b shows the same Principle at 
woOrKk 16o years later in Martinis Betbjaye (Examples) (1774), where the three com- 
Iments are located in footnotes and keyed to the music by numbers. (Analogous exam- 
ples ofsuch compositional pedagogy are discussed in Chapter 16,p. 5o6.) 

By contrast, Fux relies neither on whole compositions nor on Short, two-or-three- 
event examples (though he deploys many of the latter for ancillary purposes). 
Throughout the section on strict counterpoint, his principal medium is the whole 
cantus firmus phrase often to fourteen notes (generally called exeNt 加 ll though 访 070- 
4&igMU does occun, worked into counterpoint sometimes by the“master”Ssometimes 
bythe“pupibP>;andin thepupibs case,heoften brings depth tothediscussion byincor- 
porating corrections by the master, which in turn spark discussion (see Example 18.1). 
Not until he reaches 包 gue does he use longer examples; and only in the section on 
“Theacabbjela Style” does he offer whole, pre-existing works as model compositions. 


9 Gadls，Exerc. III，Lect. 2，p. 123 (italics added). 10 Judd, Readilg Relaissa1Ce WMSIC THeo7)， 
Chapter 5. 
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CIpPRIANO RORE. 


0 Dal P. D. Adrano Banchicri Mo- 
raco Djipetano. Coacinquana buone OfKeruaxioni. 


PRIMA STANZA. 


ee 


Taimitauonc ee 


ear 


Coalonanzainperfetta .二 cntrapofcherzai&ious 看 


外 笠 持 封建 从 扯 上皇 竺 拓 


介 fogged'vo difPietato jume Corf fggendo Corfiiag- 


让 于 天 时 在 下 


了 buona fecondariperco 拍 


尖 | 直 于 让 型 替 竺 萌生 起 


开 vadilpieceav- to jumc CO 下 
Carrsjja dei Banciica.- 


Plate 18.3 
(a) Paradigmata from Banchieri, Caztelia MUstcale, 1614 edition, p. 189 
(b) Paradigmata from Martini, ESsejtjla1e 0Si0 S49910 .. .volI p.18 


Asto the first claim, Fux reiterates at the end ofhis Preface that“there is very little 
in this treatise about Speculative music; whereas, to musical practice, since it is the 
greater necessity . . .Ihave devoted much more attention.”1l He thus locates specula- 
tive music (i.e., topics drawn from Aristoxenus, Pythagoras, Ptolemy, Aristides, and 
other ancient Greek writers, as fltered through the Middle Ages, and revived in the 
Renaissance) extrinsically. What corresponds in Structure and pedagogical method to 
the description of the treatise in Fux?s Preface is Book II, whilst Book I belongs to a 
differentworld. Whereas BookIIis organized in exercisesand lessons,BookIPproceeds 
bychapters; BookIIis in dialogue, BookIisa discourse; Book II is graded bydi 伍 culty， 
Book I is a succession oftopics; Book Ioccupies forty-two pages, Book II Spreads over 
237. With Book I behind him, Fux declares“let us now move forward to the subject 
proper (es zSa), the second partand Step of our WorK.212 

Moreover, he actually relocated into Book I topics commonly treated within practi- 
cal music. Thus, the final chapter,“The Musical System of Today:”13 expounds the 
modern diatonic and chromatic scales,，describes and tabulates thirty-three major， 
minor，perfect, diminished, and augmented intervals between the unison and the 
fifteenth (with solmization syllables)，classifies the consonances into Perfect and 


11 Gadls, Praefatio, fol. ) (2 7ect 如 . 12 Ibid., Book I, Chapter 22, p. 42. 13 Ibid., PP. 35-42. 
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Example 18.1 ”Fux, Gadzxs, music examples, pp. 47, 53 (top) 


了 2 了 隆 了 0O 7 忆 9 70 


Co71ra- 


poeim 2 夸 相 二 二 二 一 二 二 二 一 三- 
于 


习 3 3 $ 3 四 ] 3 3 0 0 8 
Ca12118 本 
71. 和 事 了 二 全 < 二 二 
1 2 34353678959 1011 12 13 714 


Co711ra- 本 SFSx 
DUNCIDI1L。 | 丰 eetee ee Te je 三 | 
8 33 83535335353 3 8 5 6 6 8 


O 
Ca1210S 指 于 二 已 oo re oOe 二 总 
册 已 已 一 上 
万 JS. 二 


imperfect, and then - most significantly - identifies the three types of contrapuntal 
motion, similar, contrary, and oblique, and articulates his Regxiie ca1Uijpales: the four 
cardinal rules ofprogression,concluding:“From thesethreetypes ofmotion,and with 
COrrectusage,hang (as the saying goes)all thelawand theprophets”(Matthew, 12.40). 


“Althelaw and the prophets .. .>”: rules ofprogression 


Rules of two-part note-against-note coOunterpoint feature widely in the practical 
manuals ofthe sixteenth and seventeenth centuries. Cochlaeus?s popular 72tracpoxat1 
MUSiCes (The Musical Tetrachord) (1511) gives fourteen Such rules;:4 Zarlino?s Ze 15t- 
万 oNi Ha7ONiCUe (1558) twelve (several of them subdividedq).5 From the fifteenth 
century，they had 位 equently comprised eight，as for example in Pietro Aaron2?s 
Comtzbetdiolo (Little Compendium) (c. 1545). (See the window on p. 961, coOntrasting 
Aaron?s eight rules with those of Fux.) The difference between Fux and his predeces- 
SoOrSs Tepresents not so much an improvement as a veritable ts1o7Nati0oN. To deal with 
two perfect consonances in Succession Aaron requires three rules (2, 3, 7), whilst FuxX 
Tequires one. Whereas the rules ofCochlaeus, Zarlino,and Aaron deal with surface sit- 
uations, Fux?s four rules operate abstractly, ata high level of generality. True, these do 
notcoverall ofthe situationsaddressed bytheearlier theorists (e.g. beginningandend， 
proximate motion), which are left to later discussion in Specific contexts; but the four 
rules cover an infinitely wider range of Situations. Taking two classes of consonance 


14 Miller trans, pp. 76-79. 
15 Ze 1Stitzttiozi pa71ONUiCpe, PartIII, Chapters 28-39, pp. 173-91; Marco trans.,pP. 55-85. 
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Rules for two-voice note-against-note counterpoint (summarized): Aaron and Fux 
Aaron: Compenaoiolo (c. 1545) Fux: Graauws (1725) 


The three types of moton 


1，Parallel 
2.， Contrary 
3.，Oblique 
Rules for compositon The Jour progressions 
1.，Begin the piece with whatever cons. 
pleases. 
2. Two perf cons. in Succession e.g. two 1，Perf cons. to perf cons.: CoOntrary or 
fifths, two octaves, asCending or oblique. 
descending, are not permitted. 
3.， Two perf [identical] cons., e.g., fifths， 2.，Perf cons. to imperf cons.: all three. 


octaves, twelfths, may occur when one 
voice ascends and the other descends. 
4，Ascend and descend consecutively or in 3.， Imperf cons. to perf cons.: Contrary or 


alternation as desired. oblique. 

5，The counterpoint may not incur my/ 4.， Imperf cons. to imperf cons.: all three. 
against 甩 , or 月 against mm unless 
unavoidable. 

6.，S9everal thirdqs and sixths may be used in So long as you take care, oblique motion 
SucCcession, asCending or descending. is permitted in all four progressions. 


7.， Two perf [non-identicall cons. may be 
used one after the other in contrary 
motion, the first ascending, the second 
descending, and vice versa. 
8.， When moving to a [perf] cons. [from an 
imperf cons.], always adopt the form of 
the first which is closest. 
“perf”= perfecti“imperf”= imperfecti“cons.”= Consonance 


andmappingthemontothreetypesofmovementresultsinaregulation ofgreat power 
and memorability. 

But we mustnot attribute the genius ofthis change to Fux. The real transformation 
took place a century and a halfearlier: The four-rule matrix has as its basis the permu- 
tations oftwo elements (aa,ab, ba,bb),and Artusi diagrammed these, without rules, as 
earlyas 1586 (see Plate 18.4a). Girolamo Diruta, in 16og,adumbrated types of motion， 
while articulating thefour rules ofprogression verbally (seethe window on p. 563,cols. 
Aand C).5 Inso doing,hetransformeda diffusesetofsurface rules into a powerful ped- 
agogical device. His rules are isomorphic with Fux?s (Diruta?s“contrary>” = COntrary 


16 7ya1sijmalo, Book II, pp. 1-23; Bradshaw and Soehnlen trans., Vol. II, PP. 33-34. 
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Plate 18.4 
(a) Permutation of consonances ffom Artusi, Pazte delcoztrabjozt 如 (1586),p. 30 
(b) Permutation ofconsonances ffom Bismantova, Co1e1tdio MMSiCULe (1677), p. 42 
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Rules of Diruta, Berardi, and Fux 


: Diruta (1609) B: Berardi (1689) C: Fux (1725) 

.Perf 一 perf : contrary 1. Perf 一 perf: contrary 1. Perf 一 perf: contrary or oblique 

. Imperf 一 imperf: freely 2. Imperf 一 perf: contrary 2. Perf 一 imperf: all three 

.Perf 一 imperf : freely 3.， Perf 一 imperf: freely 3. Imperf 一 perf: contrary or oblique 

. Imperf 一 perf : contrary 4. Imperf 一 imperf: freely 4. Imperf 一 imperf: all three 

+ semitone So long as you take care, oblique 
motion is permitted in all four 


上 whN 一 汪 


and oblique), except for the inclusion ofthe“semitone”motion. In 1677, Bartolomeo 
Bismantova mapped the rules, without the semitone provision, on to Artusis diagram， 
SO exactly equaling Fuxs?s rules (See Plate 18.4b).27 Not even the Specification of three 
types of motion was original to Fux: Berardi, for example, in 1689,specified Moto 7e 如 ， 
COUt0110, and OUgxo in terms cognate to those of Fux (Miotos 7ectos, CONUtU1tNS and 001- 
ZU1US).18 Asto rules ofprogression, Berardioffers twenty (recalling the Renaissance theo- 
Tists),buthis first four,announced as“thefour movements that combine to make good 
COntrapuntal texture” reproduce Diruta?s rules almost verbatim (reordered and 
without semitone provision)19 (see the windovw above, col. B). In Berardi, then, the 
three motions and four rules ofprogression stand Side by side, predating Fux bythirty- 
SiX yearSs. 


“Steps to ...”: graduated method 


Let us return to Fux?s image and metaphor ofa fight ofequal-sized steps, to his exer- 
cises and lessons - in short, to his claim ofa superior.g7adtUated Method of instruction. 
To assess whatSsubstance there is to it,we mightlook firstatthe two-partcounterpoint 
instruction in Part III of Zarlino?s Ze 10s 帮 to1N1 ANONICpe, the overall sequence of 
which can be seen in Table 18.1, p. 5614. 

Here counterpoint is divided into szytjle - that is,“composed solely ofconsonances 
and equal note-values”- and dzUzlisped - which has“dissonances as well as conso- 
nances, and may employ every kind of note-value.”o Almost twice as much Space is 
allocated to simple as to diminished counterpoint: twenty-two pages，as against 
twelve. In consequence, Chapters 42-43 plunge the student all at once into writing 
Over each semibreve of the subject “two minims, or four semiminims, or one minim 
and two Semiminims, or Similar combinations>>1 including tied values, and writing 


17 Comtjedio MUSticale (MS), p. 423; ffom Groth,“Italienische Musiktheorie im 17. Jahrhundert>”CGAM 
Vol. VII, p. 339. 18 Misceliaitex, pp. 103-04. 

19 Ibid., pp. 1o4-123; four rules, pp. 1o4-o53; also see1 PercpE7tsicale (1693), PP. 8-12. 

20 Ze ztttioNt Ha7ONiCUe, Part III, p. 147; Marco trans.,p. 2. 21 Ibid.,p. 1953; p. 93. 
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Table 18.1 7Wo-baMtcoUNte1zbot Za1LN10 (558) 


Subject matter Chapters “No. ofpp. 
Definition ofcounterpoint: simple and diminished 1-2 2 

Basic requirements oftwo-part couUnterpoint 26-27 2 

Rules for simple two-part counterpoint 28-39 18 
Construction ofsimple two-part coUnterpoint 40-41 3 
Diminished two-part counterpoint 42-47 刺 
Measure, Syncopation, Tests 48-50 5 


Table 18.2 To-baMtcozNte1010 PLX (729 


Subject matter Lessons No. of pp. 
First Species: note-againstrnote 1I 11 

Second Species: two notes against one 2 8 

Third species: four notes against one 3 5/ 
Fourth species: two notes against one with ties 4 8 

Fifth species: combination ofspecies 1-4, With Shorter Values 了 4 


coOunterpoint over a Subject that is itself diminished. The learning curve of Chapters 
42-47- the mountain slope of Parnassus! - is prodigious. 

By contrast, Fux constructs a Series of stages of roughly equal length as shown in 
Table18.2.The prime concern for Fuxis to avoid confusion in thestudent*s mind.This 
he achieves by holding back information until it is absolutely necessary. Instructions 
for beginning and ending a composition, given at the outset by earlier theorists but 
excluded 位 om Fux?s“cardinal rules”are now deferred to lesson 1 along with the rule 
forthe penultimate sonority and other rules,thus equipping the student to coOnstruct 
whole miniature compositions of about twelve measures from the start. Other infor- 
mation is introduced at the appropriate point: for example, whereas Zarlino presents 
beat，measure，Syncopation，and meter together der he has completed two-part 
diminished counterpoint, Fux introduces duple and triple meter, Upbeat and down- 
beat, and Syncopation precisely WAex 太 ey 01e Meeaedi likewise, he metes out rules for 
dissonance treatment across Chapters 2-4 as demanded by the rhythmic situation . 

The most striking surface change, perhaps, is the application of the term “species>” 
to the ratio of note-values between counterpoint and cantus firmus. Zarlino reminds 
us of Porphyry”s definition of“species”as“that form orfigure that contains anything 
in itselfand is contained in a certain genus.”22 This,ofcourse, describes the crUX of the 
taxonomic System that Aristotle developed in his writings on logic and biology. 


22 Ibid., p. 151; p. 10. 
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Table 18.3 To-, 妇 7ee-, Nd4 JpU17-b0AECOULt101B 记 ZU11t0 (558) 010 Po (72 中) 


Zarlino EUX 
Subject matter Chapters No. of pp. Lessons No. of pp. 
Two-part counterpoint 1-2,26-47 206 EX. TI, 1- 36 
Three-part counterpoint 59-61 8 Ex.II,1-5 33 
Four-part couUnterpoint 59, 61 2 Ex. III,1-5 26 


Zarlino Uses“species”to describe the seven Uninflected intervals 位 om second to 
Octave, all contained in the genus“interval”and each containing itself and its com- 
pound intervals. While Fux does use“species”in this senseearlyin BookI,itishis clas- 
Sification of the types of counterpoint that has gained the term its lasting cuUrrency in 
mnusic. With Fux, thegexzera are two-part, three-part, and four-part composition (and 
composition in more than four parts, a theory that was planned but never com- 
pleted23),all ofwhich are subalterns ofthehigher-level genus counterpoint.The sbectes 
“contained in?”these genera are (1) note-against-note, (2) fwo-against-one, (3) four- 
against-one, (4) Syncopated, and (5) forid. In turn, each of these species“contains in 
itself>” the six untransposed modes,on D, E, F, G,A,and C. How smoothly Fux grad- 
Uates the field overall can be seen by comparing the uneven distribution of Zarlino?s 
categories with that of Fux?s (see Table 18.3). 

However, neither the classification nor the terminology was original to Fuxl! In 
16o9, Girolamo Diruta had categorized Si types of strict (0Sse7yat 如 ) counterpoint that 
Superficially resemble Fux?*s Species while not being so called, and free (Co7tNNE) 
counterpoint in addition: 


[A] note-againstrnote counterpoint in tenor and bass; 

[B] three “sorts” (Soxte) of counterpoint in tenor and soprano: (1)“of untied, undot- 
ted minims>”(i.e. two-against-one), (2) “of tied consonances> and (3) “oftied dis- 
SOnances>”; 

[C] “ofblack notes”(i.e., four/eight/sixteen-against-one) including some imitationj 

[D] [mixed values, with ligatures and dots]; 

[ 卫 ] “free counterpoint.2? 24 


These categories do not map directly on to Fux?s; they are not through-numbered; 
nor did Diruta offer sets of rules for each, merely a few words and an example. Four 
years after this, Banchieri, in 1613, identified six through-numbered counterpoints， 
(1) “note-against-note” (2)“two minims against one Semibreve”(3)“four semi- 
minims against one Semibreve:”(4)“Ssyncopated”(5)“fugato”(i.e. with imitative 


23 CGIJUadWs, EXerc. V, Lect. 7, Sect. 10, p. 279; Mann trans., CoWtte10D1 坊 PP. 138-393 PXIUe, p. 138. 
24 7Tya1sima1o, Book II, pp. 9-11, 14-15, Bradshavw and Soehnlen trans.,vol. II, PP. 48-51, 54-57. 
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points), and (6)“ostinato”(with repeating fgure), all of these set against the Kyrie 
O7bis jzcto7. Here, (1)-(4) map directly on to Fux?s species 1-4, and (5)-(6) are special 
forms of Fux*s species 3 and 5. (Banchieri continues with six more，exemplifying 
double counterpoint at the octave, twelfth, and tenth,and a final example of two-part 
canon against cantus firmus.25) 

Banchieri used the word “species”only in passing, in connection with “mixed 
counterpoint>”26 (11 如 ，i.e.， mixed note-values=co1tUN1E)， Whereas Ludovico 
Zacconirs use of it in 1622 was part of a process of extending the Aristotelian classifi- 
cation to couUnterpoint itself. Overall, he defined three genera of counterpoint, one 
with the involvement ofa composer,the other two performed improvisatorily. He also 
delineated “four species of counterpoint.”Of these, two are for two voices (Se11bjice 
y0ce), the first Species being“note-against-note》” the second“with close-packed and 
diminished motions"“ (ie., combining half, quarter, eighth, and Sixteenth notes); the 
other two are With extra voices (4cco1bU9N4 帮 ), the third species being created sponta- 
neously“by prioragreement”amongthesingersand presumably resulting in an essen- 
tially note-against-note effect in three or more parts over a cantus firmus, the fourth 
being created “under the leadership ofone singer”and presumably resulting in imita- 
tion (SegUitaye), likewise in three or more parts.27 

Zacconirs classification opensUp aspace between thefirsttwo species: between twWo- 
Part counterpoint “note-against-note”and“with mixed note-values.2”This very Space 
Zacconi himselffilled out instructively when he remarked (reminiscently of Diruta?s 
three“sorts”) that “there are three manners (NANe1ie) in which students ought to do 
exercises: the first is with minims, the second with semiminims, and the third with 
ties”; each is followed byan example.23 Bononcini(1673) distinguished simple” from 
“compound counterpoint” the former divided into note-against-note and two 
minims, three minims, and four semiminims against the semibrevei the latter into 
“mixed>”(sciolto)，“tied>” and“fugato.”29 Bononcini reserves the term “species”for 
包 gue，of which he has“free”“strict“proper”“improper”“authentic”and 
“plagal2by“regular>” “inverseand“retrograde-inverse”motion.32 Outofallthis,we 
can trace Fux?s own division of labor: in a brilliant Synthesis of these counterpoints， 
Sorts, manners,and Species,and the various binary categories,he lays out with utmost 
Simplicity five Species in a reiterative Scheme of exercises”and“lessons” (see Figure 
18.1). 

We should not be surprised at the encroachment of Aristotelian classification Upon 
counterpoint. The seventeenth and eighteenth centuries Were, after all, the era 妨 07 
exceliexce oftaxonomic thinking,theage of Francis Bacon and Comenius,ofJohn Ray 
25 CU1teHa7NUSiCale: 4UidocNe1 丰 (1613),pp. 106-10.Afourteenth-century example ofa graded series 
of counterpoints ordered by rhythmic mode against a fixed cantus frmus is illustrated and discussed in 
Chaprter 15, Example 15.6a, p. 495. Also see Chapter 16, pp. 5o9-1o. 

26 Cute1a MUSiCaLe: Mode7mia 胃 妈 CU NMNSICULE (1613), p. 165. 


27 Pa 妈 ca di Mica, Part II, Chapter 6, p. 6o; Chapter 15, p. 68; see also Chapter 31, p. 81. 
28 Ibid., pp. 75-76. 29 WMSico 思 4 姑 co, pp. 71-76. 30 Ibid., pp.78-79. 
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Figure 18.1 Counterpoint taxzonomies 
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and John Wilkins, of classifications of plants, minerals, and animals, of universal ljan- 
guages (Latin playing the preeminent parb,and ultimately of Linnaeus,whose classifi- 
cation of families, genera,and Species (1735, 1753) holds sway today,and is couched in 
Latin. The classificatory tendency in music was carried further by Berardi in 1687， 
when he ranged counterpoints in categories Such as la zobbu (limping”- ie.， 
Short-long-shorb,ala dzitta (all conjuncb,saltaxzdo (all byleap), 开 bexjiaia (ctreacher- 
ous”- ie., repeating a rhythmic cell that includes very short values)，0Q2201 SO baS50 
(repeatingasingle rhythmic pattern with different notes), and ostzz4t 如 .31 


“Complete harmony, i.e.,third 人 fifth ...>:triadictheory 


Once a third voice entered the prevailing contrapuntal texture, problems of control- 
lingvertical sonority multiplied. Itdid notsufGce (atleastbythe sixteenth century,and 
probablynotin thelater MiddleAges either) forthe relationship ofeach counterpoint 
on its own to the cantus frmus to conform to the rules for two-part Progression 
(Kurths notion oflatent harmonic implication forthis is outlined below, p. 595). The 
relationship between the two counterpointing voices also required control, and the 
rules for this did not entirely equate with those for a single counterpoint and cantus 
frmus.Adding afourth voice increased the complexity still further, tempting theorists 
to begin thinking in vertical sound-slices. A common solution was to invoke condi- 
tional popositional logic (大 . ., 0N4 水 . .， 太 e1. ， .). Zarlino setthelogic out in a table， 
the Starting point in each Situation being the interval between Tenor (cantus frmus) 
and Sopranoi the logic allowed for more than four voices. For example: 


矿 the Soprano is at the octave with the Tenor 
id trthe Bass is a third below the Tenor 
矿 ext the others parts will form a third, fifth, sixth, tenth, twelfth, thirteenth 
above the Bass. 


ZiRewise 矿 [the Bass] is a fifth below the Tenor 
太 ey the other parts can make athird above the Bass. 


47N4a ifthe Bass is an octave below the Tenor 
太 ep the other parts will be a third, ffth, tenth, twelfth above the Bass. 


ZuS 她 ) irthe Bass is a twelfth below the Tenor 
太 ej the other parts will be a tenth or seventeenth above the Bass.3? 


31 DocxMeNt 丰 41MONiC1 esp pp. 12-23.Further discussion - and examples - of the Seventeenth-century 
classificatory impulse is found in Chapter 1, pp. 34-38. 
32 Ze Nttttiomi HaoONUiChe, Part III, p. 241; Marco trans., pp. 182-83. 
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Many theorists set ouUt Such relationships in number-tables. (For further instances， 
See Examples 16.11 and 16.12,pp. 526, 527.) Fux, however, turned to a difterent theo- 
retical tradition for harmonic control，greatly simplifying his treatment. When he 
arrived at three-part coUnterpoint, it was his first order ofbusiness: 


Three-part couUnterpoint (TYicz01UMD is the most perfect composition ofall because in 让 
the perfect triad of harmony is obtainable without the help ofanother part, while the 
addition of a fourth or [even] more parts would be nothing but the repetition of some 
already-existing part in the harmonic triad (TYzas Ada71ONUCO). 33 


The term 7yias pa7MtONtca stems not from an Italian, but from a German theorist， 
Jopannes Lippius (1585-1612)，wWhose Disjxtatio1es (160o9-10) and Si0bS2S NSICI2 
NOVLe (1612) first adumbrated the concept of the harmonic triad: a configuration of 
three pitch-classes yielding three constituent intervals - one framing perfect fifth,sub- 
divided unequally into two thirds, major-minor or Vice versa. (See also Chapter 24, p. 
755.)This phenomenon (the harmonious effect ofwhich Zarlino had ljauded in 155834) 
possessed unity, was capable of octave expansion, doubling, and inversion, and stood 
asS“the greatest, Sweetest, and clearest compendium of musical composition.”35 The 
harmonic triad could be either “more perfect” or “less perfect> ie., major or minor 
(terms that Lippius does not use). 

As with motions and part progressions，Fux?”s knack here was to reduce a multi- 
faceted theorytoasimple mnemonic: the perfecttriad - which he defines as“a complex 
whole (Sistepa) comprising third and fifth”- “is to be employed in every measure 
(tactxs), unless some other consideration weighs against it.”36The principle applies as 
much to fugue as to strict counterpoint.37 The two considerations that may preventa 
full triad are (1)avoidance ofparallel perfect consonances and (2) fashioning“ofa more 
Shapelyvocal line.” The latter sets Up a creative tension between two Principles,which 
refers back to prevailing aesthetic tenets: the composer should strive for “fullness of 
harmony>” (ButoNiae beNlitldo),butnotattheexpense of%nature,order,and variety> 
which Fuxidentifies with thesmooth and varied contouring ofall parts.38 On the other 
hand, ifthe second principle is carried to excess an“insatiable lust (bido) for varia- 
tion? can lead to “the ruin ofharmony.”39 The tension may even be three-wWay for Fux 
Says that the composer when adding a fourth part (SUbjjeteNtMl 五 Z7MNONICE) mUSt 
experiment heuristically to discover which combination ofvoices will arise, “whether 
with more harmony, or more grace, Or more variety.”49 

Harmony is not to be identified with consonance. Quite the contrary:“the more 


33 G7adys, Exerc. II, Lect. 1, p. 81. 

34 Ze istitttioxzi pa7loNlicpe, Part III, p. 248; Marco trans.,p. 196. 

35 Lippius, yosls (Rivera trans.,p. 41). 36 Gadzs, Exerc. II, Lect. 1, p. 82. 

37 Ibid., Exerc. V, Lect. 3, p. 154. 38 Ibid., Exerc. III, Lect. 4, p. 1353 Exerc. II, Lect. 1, p. 82. 
39 Ibid., Exerc. V, Lect. 7-3, p. 220. 4o Ibid., Exerc. V, Lect. 4, p. 169. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


570 IAN BENT 


perfect [the consonance],the less the harmony.?”4: Moreover “the more closely packed 
together the parts,the more perfect the harmony that resujts.?42 Dissonance “in itself 
lacks the comeliness of harmony>”; and yet in order to ensure that an entering third 
包 gal voice add extra harmony “one must take pains that it either give rise to a har- 
monic triad or enter byatied dissonance (which is the more elegantb.243 

Thus Fux avails himselfofthe German triadic tradition; but he does not SUrrender 
entirely to the theory. Nowhere, for instance, does he speak ofthe triad as embodying 
unity; and yetthis lies at the very heart of seventeenth-century triadic theory, with its 
Strong trinitarian parallels. Nor does he 名 lly acknowledge the Principle of inversion. 
Indeed, to use a 6/3 or 8/3 chord in place of a 5/3 constitutes“a triad abandoned.” 
Thereissomeambivalencehere:a6/3 chord is recognized as atriad with its lowesttone 
rotated Up an octave, but the moment that rotation occurs the triadic entity vanishes 
and the tone merely makes a Sixth with the lowest tone.44 Finally，Fux adamantly 
rejects the duality of major and minor triads, and does not even, like Lippius, recog- 
nize them as more and less perfect. More broadly, despite being the composer of 
twenty operas and numerous instrumental works, Fux set his face frmly against the 
emergentsystem oftwenty-four majorand minor keys,and over thishe did battle with 
the new System?s keenest advocate, Johann Matthesony in 1717-18.45 


“I have opted to conduct Part II as a dialogue . ..”: Mode ofdiscourse 


“For easier comprehension, and so that the truth may shine forth more fully”- thus 
Fux declares his reason for switching into dialogue mode after Part I. There are other 
Teasons, too, Stated and unstated, but first let us look briefy at the medium itself. 

Dialogue - a conversation involving two or more persons, and set down in writing 
-is atime-honored mode of instruction. It goes back to the early fifth century BCE， 
and took its canonical form in the dialogues of Plato (early fourth century BCE). In 
music, it goes back to the fifth century cE. Fuxhad many precursors in the two centu- 
ries prior to the Cadls, including Zarlino (1571), Galilei (1581), Diruta (1593,，1609)， 
Bottrigari (1594)，Morley (1597)，Artusi (16oo)，Banchieri (1611，1614)，Cerreto 
(1626), Berardi (1681), and others. 

The keyto dialogue is disparity: ofexpertise, ofopinion, or oflevel ofknowledge.It 
is friction between the parties that constitutes the life of dialogue. We might broadly 
distinguish three types: catecjisMlic dialogue, eyoteMatic dialogue (erote10, GK.: “ques- 
tion2), and comye7satiozal dialogue. Justas abishop may question a child on the articles 
of faith, so a master (Maqiste: “M.”) may question a Student (Disczbpxlls:“D.) on his 
knowledgeofmnusic. Catechismic dialogueisalong-lived medium in music, going back 


41 Ibid., Exerc. II, Lect. 4, p. 106. 42 Ibid., Exerc. III, Lect. 1, p. 117. 
43 Ibid., Exerc. II, Lect. 4, p. 106; Exerc. V, Lect. 3, p. 154. 
44 Ibid., Exerc. II, Lect. 1, pp. 82 一 84. 45 Lester: “Fux-Mattheson>. 
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to St. Augustine?s ON WMSic (c. 4oo CE),and epitomized by the exchange“M. What is 
music? D. The science ofregulating properly the movement ofsound? (Scolica ecpz7- 
alis),4 but continuing into modern times. Thus Johann Christian Lobe>s KatecHisjtlS 
iderCobositolsleye (Catechism oftheTheoryofComposition),firstpublished around 
1862,but remaining on the market until at least 1914: 


THat1N Me0EE DO 太 eo 思 ofco72z05 谍 01 

The embodiment of those disciplines that develop innate ability as a basis for musical 
talent. 

THatdisczblites belo18 如 太 e 如 eo1zy ofFco1tbosi 丰 012 

Harmony，melody，rhythm，simple and double counterpoint, fgue，canon，form， 
writing for instruments, Writing for voice. 


Where catechismic dialogue is examination, erotematic dialogue is Supplication， 
that is，genuine questioning (pupiD in search of knowledge (masterD). Henry of 
Augsburg?s De MUWktca (eleventh century) offers an early example:47 


D. Hovw many simple consonances are there? 

M. Ithasalready been Said,though scattered hither and thither; butitis no trouble for 
me to Say 让 again now: Simple are the octave, fifth, and fourth; composite are the 
twelfth, ffteenth,and eleventh. 

D. How many tones and semitones does the octave comprise? 

M. Five tones and two Semitones. 


The distinction between catechism and erotema may seem artificial. There are 
indeed treatises in which no“M.”or“D.”identifiers appear (e.g.,the very ZEyoteNatz o 矿 
PyacticalLMzSic,1563,itself; in fact,by Luca Lossio),and there are others in which ques- 
tioningfowsbackandforth (asinthesScolica etcpi7iadis).Nevertheless;itis useful theo- 
retically to keep in mind the direction in which information is Bowing within dialogue. 

Whereas these two types of dialogue arise out of different levels of knowledge, and 
entail a polarity between “authority”and“novitiate,”conversational dialogue thrives 
on differences of viewpoint，often among equals. An early instance is Robert of 
Handloxs Rzxles (1326)，in which the author engages earlier theorists，Franco of 
Cologne, John of Garland and four others, in fictive, one-at-a-time dialogue. There， 
information fows from the circumference to the center of a notional circle. The 
medium became popular in the early sixteenth century with the rediscovery of Plato?s 
dialogues. Often, in Renaissance and early Baroque music treatises， several partici- 
pants are involved; these may be historical figures, in Which case they may bring to the 
tabletheirestablished opinions,and theinformation mayfowin any direction: in,out， 
across, around. The two participants in Galileizs Dizioyzxe 4poxt 4NCieNE CNQ Mode77N 
MUWSiC (1581), for example, are members of the Camerata，Piero Strozzi and Count 
Giovanni Bardi. Zarlino?s Diiostyatiozt pa7MiOoNiCpe (1571) coOmprise a conversation 


46 Erickson trans., p. 33. (This definition goes back to c. 120 BCE,and is used by many Writers.) 
47 De MiNSiCQ p. 44. 
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between the author and the composers Adrian Willaert，Francesco dalla Viola, and 
Claudio Merulo. Zarlino introduces another figure: a nobleman, classically educated 
and well read in Greek musictheory,who goesbythename of “Desiderio.” Hehas pre- 
viously read Zarlino?s Ze 1801 CaNONICpe (1558),and is now “desirous”of resolv- 
ing the doubts that it left in his mind. He asks astute questions while at the same time 
occupying a pupillike role, and thereby providing the reader with a“window>”on to 
this illustrious conversation. (Bottrigari, in 凡 Desideyio of 1594, exXpressly revives the 
latter under the name Gratioso Desiderio.) 

Part II of stejs 如 Pa7tassWs falls primarily into the category of erotematic dialogue. 
However, the initial exchange fows the opposite way - itis a rite ofpassage in which 
the would-be pupil must satisfy the master that he is serious, does not count on future 
riches, and has a natural propensity for music. Catechism over, the questioning turns 
round. At the same time, these participants are named, and imbued with distinct per- 
Sonaljities: Aloys and Joseph. Moreover “in 4/oys, the teacher, I see . . . Praenestinus 
[Palestrina] . . . with the name 1osej/ I designate the pupil” “Aloys” is cognate with 
Palestrina”s Second name，Petraloysius= Pierluigi; “Joseph”is Fuxs own second 
name. With two known persons,， we have the makings of conversational dialogue: 
Palestrina, practitioner ofthe Renaissance 4 cabjbjpelia style, conversing with Fux, prac- 
titionerofthe Italian late Baroque style. Butthereis no doubtofthe polarity ofauthor- 
ity and novitiate here,and it operates at two levels: Palestrina is master to Fux, Fux (as 
Joseph) pupil to Palestrina; Fux (asAloys) is masterto Joseph,Joseph pupilto Fux.This 
Situation gives rise to numerous private jokes.48 Moreover,Joseph is“one who passion- 
ately desires to learn the art of music:”so is a latter-day Desiderio (the adjective used 
being more intense: czbpiatji “longingeven“lustful). Underlying the whole treatise 
is the irony that it contains not a note of Palestrina?s musicl Fux?s access to the com- 
posers music must have been severely limited; but then nor does he quote (or even 
name) any of Palestrina?s contemporaries. Instead, he takes a handful of music exam- 
ples over ffom Berardi?s treatise MisceUajea MMSiCale (Musical Miscellany) (1689);49 but 
when he recommends Joseph to emulate Palestrinays music, it is his own (Fux?s) Missa 
Vic1SSitld111s, Offertories44t 妇 dotpe evayiand4dyeMayiaand Missa zje 坟 Solatiot that 
he offers.?9 

Fux, then, has cleverly fused the three types of dialogue - most particularly erote- 
matic and conversational. We Should not credit him with inventing this fusion， 
however, for Diruta?s 凡 Ta1stzaNpo (1593，1609) provides a direct model. Diruta 
himselfand the Prince ofTransylvaniars musical envoy are both historical fgures (as is 
the Prince), and they engage in a master-pupil dialogue in which the envoy plies the 
great organist With questions for two long sessions. He then pleads with Diruta to 


48 See Wollenberg trans., pp. 210-11. 
49 Berardi, MisceUaztea, pp. 18o, 181, 183=GJadlls, pp. 228,229-30. 
50 Gadls, EXerc. VW Lect. 7, Sect. 8, pp. 244-71; Wollenberg trans., pp. 219-35. 
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publish his teachings,which the latter does,completing iteleven years after thehistor- 
ical envoy has been beheaded, but maintaining the fictive dialogue throughonut. 

Why would Diruta adopt so elaborate a literary device, at least half of which is 
fiction? Perhaps the nature of the envoy?”s mission, coupled with the exotic glamor of 
the far-o 任 Prince, brought“notability”to his treatise. Perhaps he felt that dialogue 
added authority to his voice. Undoubtedly, itenabled him to manipulate his student?s 
questions So as to forestall possible criticisms. 

Above all, however, it broughta human touch to the proceedings. What might oth- 
erwise have been dry rule-giving is lightened by the enthusiasm of the envoy, and by 
the heady pace at which the instruction proceeds, with moments ofhilarity laced with 
pomposity. Fux takes fll advantage ofthese human properties inherentin dialogue in 
the Gyadxs. At times, Joseph rushes ahead, and Aloys has to hold him in check (“J. 
Please may I ask whether the dissonant retardation or ligature is used in ascent? The 
reasoningbehind thenext[two]examples seems the same.A.You raisea question more 
di 但 cultthan untying the Gordian knot ...Ishall deal with it later”50. At other times 
Joseph has to slow Aloys down (%J. Iimplore you not to go ballistic at all the trying 
little questions Iam going to put to you”5). Sometimes Aloys does Show impatience 
( 呆 .Iremember your saying earlier . . .A. Best put o 任 your question for now3; all wild 
become clear with an example”53); Sometimes Joseph does (%J. How much longer are 
you going to go on with your constant variation-wWriting,Vvenerable master2”54). There 
are moments of great humor in this interplay of characters that alleviate the rigors of 
the task, and serve other, StrUctural purposes as Well. 

We can gauge these effects by taking an incident from the chapter on“Double 
counterpoint at the tenth”and comparing a literal translation of the original Latin 
with the corresponding passage in the eighteenth-century English translation, which 
dispenses with dialogue and introduces the whole discussion under the bald heading 
“Remarks to the foregoing Fugue.”Aloys has justworked afour-partfugueasamodel 
for invertible counterpoint, whereupon Joseph raises a string of objections, the last of 
which is that the model twice breaks a stated rule. 


Original Latin: 

ALoYS What questions come to mind about points 4 and 5? 

JosEpH I remember your Saying on another occasion that after a rest the Subject 
must always be taken up again. This doesn?t appear to have been done in 
these cases. 

ALoYSs Idid indeed saythatthe subjectoughtto re-enter, either in its normal form 
Or inverted. Donyt you see that the countersubject here is inverted, i.e.， 
Upside down . . . 


51 Ibid., Exerc. I, Lect. 4, p. 73; cf. note 123 below, and associated teXt. 
52 Ibid., Exerc. V, Lect. 3, p. 157. 53 Ibid., Lect. 2, p. 146. 54 Ibid., Lect. 7, Sect. 1, p. 202. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


574 IAN BENT 


English translation 


At No.4and 5. after the Rest the Subject has been introduced by way of Inversion， 
agreeableto the Rule“thatafterthe Restthe Subject mustfolloweither in a regular way 
OT by Inversion.[ 裤 55 


Joseph cries foul here, and in so doing lets the private reader feel that there is room 
to question the master?s word.True,Aloyshas invited Josephys caviling; true,heis gen- 
erous in his response, rephrasing the rule to fit the situation without contradicting his 
pupil. However, nothing is as it seems. What Joseph remembers is 1is oil firstattempt 
attherule in an earlier chapter(%I gather that a restshould never be employed except 
when the subject immediately follows it2), not Aloyss original (much broader) refor- 
mulation (That?sright: aftera pause,eithertheold subjectoysome7ewW Oo1e mustalways 
be introduced2).55 Butnow we can see that Aloys has himselfshifted ground, pretend- 
ing to repeat his earlier ruling while actually adapting to the new context. From all of 
this, two distinct personalities emerge, one studious, slightly pert, and craving clear- 
cut rules, the other kind, learned while not autocratic, yet notabove a mild sleight of 
hand. At one level, all ofthis is a pedagogical device, stating one rule in four cumula- 
tively different ways, so as to drive it home. At another, the reference backward rein- 
forces the reiterative Structure of Fux?s design (which is not the case in the English 
translation, since the earlier passage has been cub. For the rest; it brings to life, it ani- 
mates, what in the English is merely dry discourse. 


“where practical music is concerned . ..”: modern practice 


Asked about changing taste in contemporary music, Aloys responds:“I by no means 
disapprove ofthis cult ofnovelty, but give it the greatest praise.”57 This answWer offers 
us a timely reminder of Fux?s overall Purpose in the Gadls, namely to bring the 
Studenttoacommand of7iode7t coz1tzbos 治 0oUQLbactice -thelatterbeing limited to vocal 
mnusicwith Latin textand culminating in the fascinating chapteron theacabjjpelia style. 
But how could the student cope with constantly changing fashion unless he stood on 
frm ground?The question led Fux to a three-stage trajectory: first the invisible skills 
of strict counterpoint, then the visible but unchanging Skills of imitation, fugue, and 
invertibility, fnallytheever-mutable 加 ractice ofpresent-day styles (see Table 18.4).The 
watershed to this fnal and all-important Stage was thus the Section on “Taste.”We 
Should notblame Fuxs*s principal modern translator,Alfred Mann (who ended his pub- 
lished translations with V/7, s. 2), for our ignorance ofthe final section.?8 The neglect 


55 Ibid., Lect. 6, p. 193; Eng. trans., p. 34. 56 Ibid., Lect. 3,p. 161. 

57 Ibid., Lect. 7, Sect. 10, p. 278; Wollenberg trans., p. 241. 

58 Wollenberg?s translation of Exerc. V, Lect. 7, Sects. 6-1o (1992) repaired a grievous omission,but we 
Still lack sects.3-5. 
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Table 18.4 SUpb-sectiols ofPxs Gradus 


LNON-INAtEe COWL 妈 1M01 芭 (140 PPp.) 
I-III Strict counterpoint a2/13/4: 
5 Species 


LNtatime coWtte]J01t 芭 (1oo pp.) 


IV/1 Imitation 

V/1-4 Fugue a2/13/4 

V/5-7,S.1 “Double counterpoint: 3 Species 
V/7, S.2 Fugue with three Subjects 
V/7,S.3 Variation and anticipation 
V/7,S.4 Modes 

V/7,S.5 Various fgue subjects 


AModemtl MUS1CQULbUctCe1 (4o pp.) 
V/7,S.6 Taste 

V/7,S.7 Church style 
V/7,S.8 Acappella style 
V/7,S.9 Mixed Style 
V/7,S. 10 Recitative Style 


began in around 1768, with the first English translation. It is worth our reviewing the 
Sequence of events. 

The printer ofthe Cadxs was Johann Peter van Ghelen,ofthe“printing house ofthe 
couUrt of His Catholic Majesty, the Holy Roman Emperor and King, Vienna, Austria， 
1725>” (See Plate 18.1(b), above). The Emperor “bore the cost>”and by his“command 
it was published.”59 Was Charles VI - a keen music-lover - just giving his trusty 
Kapellmeister a helping hand? Or was he promulgating Fux?s method, Charlemagne- 
like,throughouthisempire?And whythe choice ofLatin? Fetis suggests thatsince FuX 
was born in Styria his German was not Up to the task, hence his resort to the classical 
languagehehad learned during his Jesuit schooling (Fux invokes theyjzs os 刀 yatz1zii: the 
Tight to return to onexs home).o Dittersdorf later described Fux?*s style as “such dog- 
Latin thatany second grader could understand it.”61 Itis at leastas likely, however,that 
Latin was chosen byimperial decree, with an eyeto transcendinglanguagebarriersand 
giving the work universality. If so, then the Emperor Showed sound judgment. The 
book sold well. Already a year later, van Ghelen reported in the TYiezey DIMt that “a 
few copies”were still available.2 A newspaper in 1728 announced plans by Telemann 


59 Gadxs, Dedication p.ye1so; Mizler, ed., NeX-e761zeteMUNSIKXUScpe Bib1iotjhekvol.II, PartIV(1743),P. 
119; Walther, MUWSIRaLiscHes ZeXiRo1 S.V. “Fux2; Zeitbt19 VOL.JeLeHytet Sacpel, December 6, 1725. 

60 Fetis, Biog1Uajjpie 20t1e7SeULe des WMSiCie1S S.V. “Fux>; GO7ad1s, Praefatio, p)(2 7ect 如 . 

61 Mann cites KLVONU Ditteysdoz 丰 LebgexSbescpye1b2019: SetEN SO 太 帮 e Federdikltet(18ol),ed E.Istel 
(Leipzig, 1908), p. 68. 62 JWiezer Di November 27, 1726. 
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totranslate the C7adls into German,and a catalogue ofhis works even quoted its Pricei; 
butnothing seems to have come ofit.5 In 1743,the German translator, Lorenz Mizler 
(1711-78), remarked that the original had“very Soon found its way to all parts of 
Europe, such that for some years now it has been unavailable.”64 

Mizler, in 1742, translated both books ofthe Gaadxs in their entirety, adopting the 
Imore compact octavo formatand crammingall the musicexamples into engraved coOp- 
perplates at the end. Mizlers rationalist mathematical view of music emerges iD 
remarks such as“VWhere something is ordered and well proportioned, that 人 act com- 
municates itself to the senses and affords pleasure,”6 and in the numerous footnotes 
thatfood around theankles ofthe textand threaten to engulfit on Some pages. While 
asSSerting Fux?s great gi 代 of “always getting to the heart of the matter>” he quibbles 
with Fux?s formulations (e.g., “This is the definition of ratio, not proportion . . 2 习 )， 
Updates his scientific knowledge (as in his account of resonating bodies and the 
physiology of the ear), and disagrees Sharply on some issues (he classifies the third as 
perfectand the fourth and sixth as imperfect consonances,so undermining Fux?s rules 
of progression1).66 More particularly, he adds a harmonically minded (Al music is 
nothing butaconstantshifting oftheharmonictriad>) and tonally oriented (“D lasolre 
is as good as D minor, and G solreut as good as G major”) cast to the whole work, rec- 
ommending his own PotdajteNtas ofFigxyed Bass for further reading.67 

The Italian translation of 1761, by Alessandro Manfredi, is a magnificent produc- 
tion,， with its own Parnassian frontispiece (see Plate 18.2b). A replica of the Latin 
edition,evendowntothe mirroring ofitstypography,it contains all sections,in closely 
cognate ljanguage, Using the names“Giuseppe” and“Luigi.”We learn elsewhere that 
the Cadxs was translated by“MT. Caffro, Master of Music to the King and Queen of 
Naples>”and that this was“the sole elementary book ofcomposition entrusted to the 
pupils ofthe Royal Conservatory there.”68 Niccolo Piccinni, in welcoming the trans- 
lation, reports that Francesco Durante, the leading Neapolitan composer and teacher 
of the time, recommended Fux”s Gyadxls to him during the period 1741-54.59 The 
English translation of 1768 (quoted earlier) eliminates all dialogue and presents Fux?s 
teaching entirely in rules. Itomits Book I,and ends with V/7,s.5 (OfSome Particular 
Subjects”); the strict counterpoint sections treat only the D-mode, and with many 
other cuts the volume comes out at a mere forty-nine pages. Tacked on at the end， 
however;“as a Specimen of the . . . church Stile”is the Kyrie from Fux?s Missa 
Tcissitzxdizzs that Fux gives as an example in V/7, S. 8 ('A cappella style?). The first 
French translator, Pietro Denis (a mandolin player, who also translated Tartini?s Rzxles 
O1 PiG 态 e Yiolpp, eliminated all of Book I except the final chapter (The musical 
System of today”),， which he recast in dialogue form consistent with the rest of the 


63 Mann, Preface to Pox: Sicpe TYB7Re series VII, vol. I, p. XVIII. 

64 Mizler ed., Nex-er8iret 如 MUNSIRaUScpe BiO1io 太 el vol. II, Part IV (1743), PP. 118-19. 

65 Mizler trans,fol.)(3 yecto. 66 Ibid.,pp.85-86n.24;p.4,n.3;pp.2-3,n.2;pPp.6o-61,nn.20,21. 
67 Ibid.,p. 87,n.(a); p. 68,n. 233; e.g.,p. 87,D. (a); p. 165,n. (b). 

68 French trans., Vols. I-III, title pages. 69 Letter on unpaginated prelim of Italian trans. 
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work (the pupil is renamed Theodore). His translation (1773-75), like the English， 
excludes the sections on modern compositional practice，ending with V/7，S. 3 
(Variation and anticipation2). 

Fux, as we Saw above, embraced the modal system when major-minor tonality had 
long since taken hold in musical practice. He maintained throughout the Gyadzs that 
the “authentic”half of the Renaissance twelve-mode System - effectively, the white- 
note Scales on D, E, F, G,A,and C - was adequate for composers” needs: Su 伍 cient for 
Strictcounterpoint,for 包 gue,and forunaccompanied acabpbpeliafreecounterpoint. For 
4acabbjela musicaccompanied by organ and other instruments,and forthe mixed style， 
the si modes could betransposed to other pitches, permitting“modulation?”to what 
modern ears would call new tonal centers, but what Fux called Modi ad 太 Nes.7? Noteven 
in his chapter on recitative does he invoke major and minor, although he hints at a 
differenttypeofharmonyapplicable to secular music71- and Fux was no novice in that 
area, for he had already written seventeen of his operas, including four magnificent 
“theatrical festivities”culminating in his coronation opera, Costa1120 e Foxtez224 (1723)， 
the pinnacle of his composing career, by the time he wrote the Gyadxs. Nor is it di 仁 - 
cult to see why Fux maintained his position on this issue. It aftorded him the best of 
both worlds: on the one hand, the entire tonal realm, in the C, D,and A modes trans- 
posable to all pitches; on the other, the rich and subtle world of the 了 上 and F modes - 
Phrygian and Lydian. In his viewy the new tonality was only an impoverishment of the 
composer”s tonal palette; it was incomprehensible that anyone would voluntarily sur- 
render the resources ofthe modal world. 

Mizler, while transmitting the chapter on the modes in 1742 with all its examples， 
remarked thatitwas possibleatthe sametime to becomeversed in theMewerteachings， 
“which are more useful, and also derive from the very nature of music itself”As an 
advocate of Mattheson?s teachings,atleastas concerned the new 24-major/minor key- 
System he found himself in a tricky position, so he compromised with a seven-page 
footnoteexplaining the triad,key,majorand minor,two forms ofthe minor Scale, key- 
Signatures, and the twelve primary keys with twelve internal permutations yielding 
144 keys in all.” Fux had discussed the church modes in two places, both retained in 
the German and Italian translations: summarily in V/1 (Fugues in General>), then zt 
exXte1S0 in V/7, s. 4 (The Modes2). The French and English translations discard the 
latter, the French retaining just the summary; Pietro Denis adopts the rather arch 
“modo>”thus keeping the treatise modal throughout and explaining awkwardly that 
“by Modo is meant [what is] vulgarly called toz; thus where one Says “first toz second 
toz [etc.],it is better to say Miodo: 'first Modo> second Modo etc” And at the very end 
Denis regrets the lack of rules on how to “modulate 人 fom one tomz [clearly“key>”] to 
another”andappends some demonstrations borrowed from the Naples Conservatory- 
The English translator, on the other hand, sweeps the modal apparatus away alto- 


7o Gadls, pp. 143-46, 221-31, 243,265; Mann, trans. Pigye, pp. 8o-83; Wollenberg trans., pp. 218， 


231. 71 Gadzs, Exerc. W Lect. 7, Sect. 10, p. 276; Wollenberg trans., p. 237. 
72 Mizler trans., pp. 165-72,n. (b). 
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Table 18.5 Ma7tzl1S o7de1249 ofcoxNtezbott GT77A-75) 


Book 天 Coztte]00 
Elements 
Rules of counterpoint 


1. Authentic D mode 
a4-a4-a5-3a5-a5 

2. 了 Plagal D mode 
a4-a4-a5-a6-36 (5 Species)-a6 

3. AuthenticE mode 
a4-a4-a4-a6-35-35-3a6 

4. Plagal Emode 
a4-a4-a4-a5-a7-a7 

5. AuthenticF mode 
a4-a4-a5-a5-a5-3a6 

6.Plagal F mode 
a4-a4-a4-a6-a8 

7. Authentic G mode 
a4-a4-a5-35-36-36 

8 Plagal G mode 
a4-a4-a5-a5-a5-36-36 

9 Mixed or irregular mode 
6 exx.:ai4and a5 


BooR 大 Pogqxe 

Rules for composing 所 gue 

Definition offugue: 

Subject - continuation -episode - answer - real fugue - canon - tonal 
名 gue- imitation fugue-fugueasawhole- modulation 
2-partfugue (8 exx.) 

3-partfugue (8 exx.) 

4-partf 名 gue (12 exXX.) 

5-partfugue (8 exx.) 

6-partfugue (4 exxX.) 

7-partfugue (2 exx.) 

8-partfugue (4 exx.) 


gether,speaking only of“Key”and “Scale”of “Sharp Key”and“FlatKey>”Thus even 
in the orbitof Fux?s own text,one seestheerosion ofmodal content,a process thatwas 
to accejlerate Sharplyat the end of the century- 

When we find a bastion of the ez 好 /tmode System contemporary with the English 
and French translations,it is not Surprising that its author was Writing near the end of 
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along career. Padre Giovanni Battista Martini(1706-84),Miaestodicabbelain Bologna 
and beloved teacher of J. C. Bach, Mozart, and many others, maintained that writing 
counterpoint on a cantus firmus was still the foundation of all musical training.“Just 
asthe principal elements ofa pictureare desigt and coloxatioz,so the principal elements 
of music are coWNtte1b01t . . . and idea (or ?yeNtio1).” In each volume of his ESsemt 胃 laye 0 
Si0 SC9910 Jo1ldaMlENtale Utico 下 coptyrabbpz0t 加 (Examples，or Fundamental Practical 
Manual of Counterpoinb, PartI Sobpya cazpto 7Mio (On a Cantus Firmus) (1774), Part 
II yato (ofFugal Counterpoinb (1775),headopted anapproach maligned by Fux (see 
Plate 18.3b above), namely the paradigmatic method. He first laid out ten brief rules 
of composition, then proceeded“to place before the eyes of young men desirous of 
learning the art of counterpoint [or fugue] a series of examples from the most excel- 
lent and authoritative composers.273 With fugue, his primary order is that of Fux: 
number of voices. With counterpoint,， however，Fux”s taxonomy is Subverted: the 
latters Subspecies, mode, is Martinirs highest order, his genus, number of voices， 
Martinirs middle order,and his 但 med species,the backbone ofhis pedagogy Martini>s 
lowest order and virtually non-existent. (Martinirs five “species”concern texture, but 
they do not at all correspond with Fux?*s: while Martini copiously acknowledged and 
discussed theoretical sources,and is reported byVogler to have remarked “We haveno 
System other than that of Fux,:”74 he cited the Gyaadls in his Exajtjles only Scantily， 
though he owned and annotated a copy) Mode is front and center of Book I. Each set 
of full-length paradigms is preceded by an analysis of the mode, showing Species of 
fifth and fourth, and deftinitions of regular, medial, and final cadence pitches (这 三 记 
four parts, etc.) (See Table 18.5). 

With no counterpoint examples in two orthree parts,ayawning gulfseparates rules 
from paradigms. Moreover,while the firstexample in each series has a cantus frmus in 
longnotes in onevoice,with opening intonation thatdraws attention to it,the remain- 
ing examples vary considerably in technique used. How could an elementary Student 
have used this book for Private study without personal tuition? Nor are the footnotes 
accompanying each example elementary; rather, they are Sophisticated commentaries 
onmodality, cadences,treatmentofcantus frmus,method ofimitation,and so forth.75 
The fugue examples arenotfugues ofthe sortthat Bach and Handel had written: they 
include madrigals such as Monteverdis CUda 47MNa1iL and Gesualdo?s Moyo, e MENtye 
50sb110, as Well as motets, mass movements, canticles, and psalms. 


“to publish for the benefit ofzealous young men>: 
Fux and Classical composers 


Did a_ chance nine-month overlap have lasting consequences for the course of 
music history?The eighty-year-old Fux, after forty-three years of “almost continuous 


73 Esetjaye, Book I, p. xiii; rules PP. xix-Xxvi. 74 See Mann, “Padre Martini and Fux,”p. 253. 
75 One from each category offugue is in Mann trans. FIUe, PP. 269-314. 
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Practical musical activity serving three Holy Roman Emperors”76(Leopold I, Joseph I， 
and Charles VJ) in Vienna, died on February 13，1741. The eight-year-old Joseph 
Haydn, auditioned months earlier by Georg Reutter, Kapellmeister of St. Stephen2?s 
Cathedral, arrived in Vienna to become a boy chorister in April or May 174o. Haydn 
probably did notencountertheailing Fux (who had himselfearlier been Kapellmeister 
of St. Stephen?s), but he mnust certainly have come to know Fux?s mass ordinaries， 
propers,and motets,and was almost certainly trained with his SUgjiotiaMteNt(Basics of 
Singing) for treble voice.77 What we do know is that in the early 1750s Haydn pos- 
Sessed a copy of the Gyadxs, and Scrutinized it minutely，correcting misprints and 
entering marginal clarifications (in Latin). He probably came to know Mattheson2?s De7y 
VOLUKRotMeN1e Kabeetsteraround the sametime.Itislikelythat Haydn returned to the 
Gyadxls again and again in the coming decades, his own music being infuenced by it; 
and that his more searching marginal annotations Were made later.78 

From 1789 there survives, in the hand of Haydn?s student FE. C. Magnus, an incom- 
plete document entitled Betetta1 BooR of the TByios Sbecies ofCozjte17zbott 05SEM1OLed 
Jol 切 e Za1GE7 TD ojKabel1 Pi 芒 71osejbj ayit.79 Extracted from the last chapter 
of Book I ofthe Gyaadxs are consonant and dissonant intervals, three motions (with a 
fourth,“parallel motion”interpolated from Mattheson), and four rules of progres- 
Sion, and passages from the first three lessons of Book II (undialogued, the text shad- 
owing Mizler?s translation, pp. 6o-79). Many, but not all, of Fux?s examples are used， 
somemodifed,and newonesadded. Conceivably, Haydn had prepared such anabridg- 
mentof Fux?s counterpoint instruction,and required his students,notably Beethoven 
whom he taught in 1792-93, to make a fair copy of it for their own use. Haydn also 
made Beethoven worK species exercises in two, three,and four parts Systematically in 
each ofthe six modes (on cantus frmi clearly derived from Fux?s).8 Mozart Put one of 
his pupils, Thomas Attwood, through a similarly rigorous series of exercises Seven 
years earlier. Over halfthe exercises are taken from the Cadxs: sometimes Fux?s exer- 
cises are transcribed wholesale as models, sometimes the counterpoints of these are 
modified, and Fux?s cantus frmi are used as a basis for other exercises. This course of 
Study however, continued, first with canon (not represented in the Gyadxs) and then 
with fugue, in two, three, and four parts (none of Fux?s fugue subjects being used). 
Two thingsaboutthis study are striking: frst, Mozart preceded it with a grounding in 
chords and inversions, harmonization of fgured basses, and free composition; sec- 
ondly, he co-opted Rameau?s concept of gasse jozdaMteNtZje. 

Itisasymbolicmomentin thehistory oftheory.Asa piece oftheoretical eclecticism， 
it is made all the more blatant by the fact that Attwood?s exercise pages are marked 


76 Gadls, Praefatio, fol. ) (Ye750. 77 SitQjiotdalelt 坟 ed 上 E. Badura-Skoda and A. Mann. 

78 See Mann,“Haydn?s Elementarbuch”and“Haydn and Mozart” forlocations ofmaterials discussed 
in this section . 79 Ed.and trans. Mann,“Haydns Elementarbuch,”pp. 206-37. 

8o Nottebohm, “Generalbass und Compositionslehre”pp. 171-72; Mann,“Beethovens Contrapuntal 
Studies”pp. 713-19. 
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with the day of the week and sometimes the date. The harmonic grounding occupied 
fromAugust1l785 to theend ofthe year, counterpoint, canon,and fuguethe winter (0) 
months of 1786, free composition resuming in the spring and onward.8: Fux is, so to 
Speak, put in his place within a broader pedagogical scheme. What we have here is the 
coOnvergent movementoftwo hugemusic-theoretical tectonic plates.On theonehand， 
Catholic Italian contrapuntaltheory - in which strict counterpoint 2 ieya training 妨 
Co12b05i01 - Spread Europe-widethrough publication,translation,and personaltrans- 
mission of Fux?s teaching (for example, Georg Wagenseil, a pupil of Fux in 1735-38， 
taughtit to Johann Schenk in 1774,who in turn taughtitto Beethoven in 1793; more- 
Over, Attwood?s exercises were copied repeatedly in England)j, like an underground 
network. On the other hand, a new body oftheory,emanating from Protestant Berlin 
and based on the music not of Palestrina but of J. S. Bach (who repudiated Species 
counterpoint, and started his pupils with four-part figured bass writing82), emerged 
after 1750. This included C. P. E. Bach?s YE7sUcR Nerdie Waye4jtadas CUavier 2U Sbiele1N 
(Essay on the True Art of Playing Keyboard Instruments) (1753，1762)，Marpurg?S 
4p1paNdl1U9 VOL de7 Poge (Treatise on Fugue) (1753-54), Which contrasts sharply with 
vol. II of Martini?s FEseyzzja7e in representing the late Baroque 所 gal tradition, and 
Kirnberger?s Die Kb0tst des 7ezzeNl Satzes (The Art of Strict Composition) (1771-79)， 
which provided a synthesis of fgured-bass theory, Rameau?s theory of harmony, and 
Simple and double counterpoint (no 包 gue). We can recognize this convergence of two 
distinct theoretical traditions already within Haydn,who studied Mattheson and C. 了 . 
E. Bach as well as Fux. Indeed, its seeds are present within the G7ads itself which, as 
we Saw earlier，appropriated German triadic theory within Italian contrapuntal 
method . 

At first Sight，Albrechtsberger?s 47etsWU9 2 Co11bosio0 (Instruction iD 
Composition) (179o) transacts much the same business as Fux. Beginning with the 
final chapter of Book I (cf Haydn?s EeeNtay7pxcj),it proceeds (without dialoguey in 
rule-based form) through species counterpoint (“Strict composition admits the first 
five species,as seen in this work and in that of Fux?83),fugueand double counterpoint， 
these showing a wholesale Shift 从 om Renaissance style to that of the late Baroque， 
including musicexamples byJ.S. Bach and Handel.Itconcludes with a section on con- 
temporaneous practice entitled“Church, chamber, and theater style; church music 
accompanied by instruments.”It discards Fux?s material on variation (which must 
haveequated inAlbrechtsbergers mind with Baroque ornamentation),the modes,and 
taste. The signiftcant additions are chapters on chorale 包 gue, five-part counterpoint， 
and canon, and an appendix on the ranges and characteristics of all instruments in 
common Use. 弛 4 


81 Heartz, “Attwood”s Lessons”p. 181. 

82 Letter from C. P. E. Bach to Forkel (January 13, 1775). Quoted in Chapter 2, p. 56. 
83 deisz149, 2nd edn. (1818), p. 19. 

84 Sections on cantus firmus, fngue, and canon, Mann. trans.，FWIUe, pp. 221-62. 
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A sentence at the beginning of the chapter on first-species two-part couUnterpoint， 
however, pulls us up sharp. Letus compare it with the corresponding sentence in Fux， 
as it reads in Mizlers German translation: 


Fux: Thefirststep in the combining oftwo voices is, with the help ofGod,to set down 
asabasisa cantus frmus,which one either composes (ezjejtgehb oneself or selects ffom 
a plainsong book. 


Albrechtsberger: No one can compose (efe7tge) one OF several voices against a 
cantus frmus, either newly invented (ezjiotdej),， or assigned by a teacher, before that 
cantus firmus has been adequately examined and analyzed in its own rightto determine 
the keys (7pxzaztez) to which it modulates, or the keys ofwhich it is constituted.85 


The parallels ofsyntax and Vocabulary are plain. Butthe latter is no mere glossupon 
the former; rather, it is (quite apart from other, subtle differences) a cry of ztc7ed2lit! 
That the mere act of writing out a cantus firmus should be su 伍 cient for proceeding to 
inscribe the second part (Now one gives to each of these notes its particular conso- 
nancey in the Upper voice,”continues Fux) seems simplistic to Albrechtsberger. 

His sentenceis literallya defining momentin thehistory ofcontrapuntal theory, for 
it tells us what the Attwood lessons had already Practiced: that the student was SUP- 
posed to think in harmonic terms and be capable of simple harmonic analysis before 
embarking on counterpoint. Although Albrechtsberger follows Fux by presenting 
Species counterpoint in ascending number of voices, it is clear that he thinks of the 
COntrapuntal process in terms of chordal construction. In Spirit，he follows 
Kirnberger, who in Die Kootst des yeize Satzes, Part I(1771), taught chords, progres- 
Sions,and modulation,and then presented simple counterpointfirstin 如 xy7,then 态 yee， 
then oo voices,commenting“Two-part counterpointis thehardestofall,and cannot 
be done perfectly before one has a fnll command of four-part counterpoint.”86 
Albrechtsberger teaches two-part counterpoint using examples in three and four 
parts,so thattwo-partwriting is implicitlyastzbbed-domN VE7S1OU ojLAa7Mtoy rather 
thanacombination oftwo lines governed bywhatErnstKurth would later call “inter- 
vallic sociability.>” 

Kirnberger justified his approach in a provocative pamphlet, GedaNpez 8er die ye 广 
SCjiede1eNZEpya1tel 2 de7 天 ozb05s 让 0106 TDrbeyeit09 2 PIeNReNtis (Thoughts on the 
Different Methods of Teaching Composition as a Preparation for Mastering Fugue) 
(1782), in which he contends that Fux?s counterpoint method is“excessively strict2 
that there are things in the Calls that are“incompatible with art”and makes play 
with the difference between stre9ey (Strict) Sa 刀 and 7ezer (Pure) S4 刀 . Inadequately 
Prepared,a Fuxian fugue is“a mere tolling ofharmonies” that lacks unity, comparing 
balefully with its Bachian counterpart. Implicitly eradicating the professed merits of 
the Ga4dls, he declares:“[Bach?s] method is the best, for he proceeds always Step by 


85 Gyadls, trans. Mizler, p. 653 de15U049， 2nd edn. (1818), p. 26. 86 Die Kz0tst PartI, p. 174. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


otebjps 如 Pa114a5SWUS: contrapuntal theory in 1725 583 


Step from easiest to hardest.”Die Ka0lst des 7ez1eN SUtzes is thus an attempt to reduce 
Bachs unwritten method to its basic principles for all the world to see; and this 
method involves starting with the bare essentials of thorough-bass.27 

Albrechtsbergers pupil Ignaz Ritter von Seyfried put the seal on the implied peda- 
gogical master plan c. 1826 when he published what he called ]. G. 41b7ecptspbe19ge15 
SNELCJpe SCU1iHEeN NOe7 Gee1UlbaSS, 矶 RMLONE-FEH1e; NUQ 70152 纪 2015 坊 2211 SEOStOL 友 六 
Micpte (J. G. Albrechtbergers Collected Writings on Figured Bass，Harmony， and 
Counterpoint for Self-instruction), in which he placed the author”s later treatise on 
thorough bass (c. 1791, 18o4) pejoye the counterpoint treatise, claiming in his preface 
(Seyfried was, as we will see, notoriously unreliable):“we have exactly followed that 
which the author himselfhad found to be mostadvantageous in the practice of teach- 
ing.”Itwas in this combined form thatAlbrechtsberger”s writings (the thorough-bass 
material contaminated by Seyfried) were widely distributed in Austria and Germanyy 
and then translated into French (refashioned and heavily interpolated by Alexandre 
Choron, 183o). From thence they were three times translated into English，hence 
promulgated throughout France, Britain, and North America in a doubly contami- 
nated form, to have lasting infuence throughout the nineteenth century. 

We noted that Albrechtsberger discarded Fux?s chapter on the modes. This is itself 
ahistoric coming-to-terms, for whereas Haydn?s and Mozart?s couUnterpoint teaching 
adhered to the Six modal cantus frmi that had formed the bedrock of Fuxs*s instruc- 
tion,， Albrechtsberger?s replaces them with just two tonal ones, in C major and E 
minor. Whereasinthefuguechapters Fuxhad used s 芝 fuguesubjects,Albrechtsberger 
Uses only two, one in F major, one in D minor, with one concession to the Phrygian 
mode (See Example 18.2).88 

Albrechtsbergers importance in the history of theory is enhanced by the knowl]- 
edge that Haydn recommended him to Beethoven as“the best teacher ofcomposition 
among all present-day Viennese masters>”and that Beethoven took a year of thrice- 
weekly counterpoint lessons from him (1794-95) - covering the gamut 位 om counter- 
point to canon. Ostensibly Seyfried published the exercises from this study in 1832 as 
the fruit of Beethoven?s“two years [由 of apprenticeship under his beloved mentor， 
Albrechtsberger.”89 However, while a batch of exercises from these lessons covering 
twor-to-four-voice counterpoint in all the species on cantus firmi in F major and D 
minor does survive in the two men?s hands, and also a second batch all on another 
cantus frmus in F major, Seyfried excluded the first batch altogether, and included 
the second but omitted Albrechtsbergers comments and Beethoven?s inscriptions. 
Meoreover, he inserted completely bogus text as if it were original, failed to distin- 
guish the men?s hands, and silently altered many exercises.9" The resulting 1o pages 


87 Geda1pel, pp.4-5. 

88 4)eisz149 ,2nd edn. (1818), pp. 32-161 b0SS111, 248-55， 175-8o, 198-208. 

89 Seyfried, Zam 厅 VCN Beethovelss Stdiel, Foreword, 1Stedn. 

90 Ibid., Chapter 15; See Nottebohm, “Generalbass und Compositionslehre”pp. 173-75. 
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Example 18.2 ”Albrechtsberger, 47WeNWUI (179o), cantus firmi and fugue Subjects 


人 二 人 
C major 攻 区 SEE So 一 冉 
《3 


烛 
由 
1 4 人 3 
卫 minor 车 下 os w 一 人 二 


长 季 二 多 全 
F major 胡 事 
六 aew 


人 
D minor 志 > 
卫 plagal 志 5 E I Ar 


也 


are OVershadowed by 129 others culled from the lessons with Haydn, the lessons of 
an Unknown student with Albrechtsberger, an introduction to Fuxian counterpoint 
Prepared by Beethoven himself (how extraordinary that Beethoven would prepare as 
late as c. 18o9, Seemingly for one of his own students, a digest of the modal counter- 
point material in the Gyxadxs0), and other, much later material, all intermingled indis- 
criminately and without identification. Similar confusion reigns in the materials on 
imitation，fugue，chorale-fugue，double counterpoint，and canon. According to 
Nottebohm, Seyfried went about his work“with unbridled recklessness” the result 
being“counterfeit.291 

Five years later, Adolf Bernhard Marx was to disparage the apparent infuence of 
Albrechtsberger's teaching on Beethoven - indeed,the influence oftraditional theory 
more generally on Classical composers. In the Foreword to his Zepye VON der MUNS1KULN- 
CU21N 天 012z05i012, 21GR2SCA- 友 eoyetisc (Manual of Musical Composition in Theory and 
Practice) (1837-47), he remarked of Gluck, Mozart, Beethoven, and Haydn: 


notone ofthem,or their lofty contemporaries, became whatthey did by way oftheold 
theory. Rather they became So desbite it, in finding the right paths early enough by 
means of their own profundity of thought. And - as the immutable contradiction 
between their works and the old theoretical principles proves - their Spirit rose above 
all aberrations, impediments and drudgery.2” 


91 Nottebohm“Generalbass und Compositionslehre:”pp. 176-96, 203. 
92 Die Zepyeyo dey MUSiKRQLiSceN KoNtz0S 说 0 Vol.I(1837), Foreword, p.xX. 
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“the raging torrent that precipitously bursts its banks>: 
Romantic subjectivity 


Rameau's theory of harmony, more Strongly imprinted than it was in Kirnberger?s 
Sbict Co1tb0siti01, conVerged with the Fuxian agenda in the writings of two theorists 
working in Paris in the early nineteenth century, neither ofthem French by national- 
ity. Both accepted that the triad and the dominant Seventh and ninth chords needed 
no preparation in modern harmony, both fully assimilated the Principle of inversion， 
and one of them developed a variant of the busse_joxzdate1tzle. The Belgian JErome- 
Joseph de Momigny (1762-1842) af 全 rms Fux?s three motions and four rules of pro- 
gression, and then embarks on two-part writing by Fuxian Steps: note-against-note， 
with and without syncopation, then two, three,and four notes against one,then Up to 
eight against one (calling them“species”on occasion). He then pursues two-part 
writing on through imitation, fugue, and canon, analyzing examples by Handel，, 
Haydn, and Clementi,93 overleaping three-part writing and proceeding direct to the 
String quartet. Later, he takes up double counterpoint, then resumes canon (and then 
goes on to thesymphony).94 Forhim,theaugmented fourth and diminished ffth could 
be used unprepared,，whereas the perfect fifth,，being only a hal 人 consonance,，must 
always be prepared in Some 亿 shion.9; Thus, with characteristic iconoclasm, he takes 
Fuxss first two-part example (See Example 18.1, above, first System) and finds five 
faults in the first Six measures. 

The Bohemian Antonfn Reicha (177o-1836),，who was professor of counterpoint 
and fugueatthe Paris Conservatoire from 1818,pursued his own Fuxian agenda in his 
Tyaiti de paxte comtb0s 诺 OU NU5iCale (Treatise on Advanced Musical Composition) 
(1824-26), which spread over 4oo folio pages: (1) the church modes; (2) the “rigorous 
Style”in two to five parts (without Species); (3) double-choir writing; (4) double 
counterpoint,，including inversion and retrogression; (5) imitation; (6) canon; (7) 
fugue，simple and double; (8) accompanied fgue.96 The modes are Presented， 
however, only for specialist use, and all counterpoint instruction is conducted in the 
tonal realm and so rests on Reicha?s harmony manual Cozx1s de co1tbos 谍 OU MUNSICQL 
(Course in Musical Composition) (c. 1816-18). The latter Presents the thirteen 
Primary chords ofthe modern style, of which only joxy are normal usage in the rigor- 
OUus style, and Six others can “enrich>”that Style through suspensions, passing notes， 
andalterations (seethe window on p.586).Asin Albrechtsberger, counterpointis here 
Seen as Creating chordal entities rather than being regulated by intervallic distances 
between parts. However, a new parsimony of chords is invoked because each one may 


93 Coxw1s co1tbletb vol. I, pp. 161-79,262-97; Vol. III, Plates 19-21, 27-29. 
94 Ibid.,vol. Il, pp. 544-833; vol. III, Plates 4o-45. 

95 Ibid.,vol.I, pp. 147-58; Vol. II, Plates 17G-ZZ. 

96 TyaitEade paxte cowtjbos 谢 0 vol. I, pp. 1-37, 87-2333; vol. IT, PP. 1-233. 
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AReichas Table of Chords 


1 2 3. 4 

13 Chords of the modern system 才 外 堆 也 生理 每 
9: 6. 7. 8. 9 尼 11. 2 ]3: 

业 四 - 直 

三 三 攻 三 二 有 

ee 

chords of the rigorous style: 井 生 全 疡 全 旨 

1 . 2 7 4. 


Jor oaC1 USe 


4 
夫 开 三 二 和 


9， 6. 了 


再 
| 中 | 


三 只 9 


10 e1i1ichn tpe 17igorousy sfyle 
(0) io Sweete1z tese cjpordy 


be represented by any (Subject to certain rules) of its inversions. Reicha speaks of the 
icy depths and harmonic calculuses of the strict style. At the same time, he concedes 
thatit offers pure and celestial harmonic effects that are preferable to the instrumental 
and theatrical luxuriance then common in churches. Whereas Momigny worked in iso- 
lation asatheorist,Reicha wasateacher ofinfuence over manyyears,hispupils includ- 
ing Berlioz, Liszt,Gounod,Onslowand Franck,and several important writers;and his 
books were adopted by other teachers. 

If Reicha?s treatises exude the world of Haydn and Mozart, Gluck and Cimarosa， 
they also have a certain erratic, exploratory quality that must have appealed to those 
burgeoning minds. Butit is with Adolf Bernhard Marx (1795-1866) thatwefind theo- 
retical Work that embodies the Spirit of Romanticism. Marx?*s view of the place of 
counterpoint within the broad scheme of music was a radical one. 

In effect, his Zejpye VON de7 MUS1WaLscpeN Ko1bpos 让 ol tells, in its four volumes, how 
musicyealizes 族 e 上 Itdoes formusicwhat Hegelbs Ppipoetologie des Geistes(18o7) did 
forthe progress ofthe mind from pure sense-consciousness to full scientific cognition. 
It recounts music's journey from a simple and singular state to a profusion of forms， 
genres,and media.Notin historical terms: MarxXdoesnot(as FEtis was to do a fewyears 
later) begin with plainchant, traverse phases of style, and conclude with the musical 
world ofthe 183os. On the contrary, he conducts the whole process in Mode1i terms， 
Showing how the major scale realizes from within itself the complexities of the 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


otebjs 如 Pa145SWUS: contrapuntal theory in 1725 587 


Classical-Romantic style，with Beethoven at its center (though frequently with 
Mendelssohn emerging as the prevailing favonD. What is more, the Ma1UUl, as a WOIK 
of pedagogy, causes each pupil in turn to follow this conceptual journey. 

According to Marxstelling ofit,music grewoutofthe dualism of7otioz and 7est(see 
also Chapter 3o,p. 933). This dualism manifested itself through tonal rise and 人 all, and 
through rate ofevent-occurrence. Together,theseelements constituted the"“inexhaust- 
ible fount of musical formation.”97 Beginning with the single, fuid line, the sonic ara- 
besque, mnusic acquires identity through the Motme, and artistic shaping 位 om the 
extension and compression of that motive. Eventually, however, the single line strives 
to reach outside of itself. It does so byalternating different octave registers - achieving， 
wemight say, pseudo-polyphony, and ultimately heterophony. Butall ofthis is in vainl 


耳 owever hard we try to break away from parallel octave progressions - Which is ouUr 
true purpose-andunfold atrue two-part counterpoint in which each voice has its own 
Primary melody, we Simply cannot do it. Missing is some other fundamental element 
that will show us which tones in two independent voices belong together bythe higher 
Principle ofthe very nature of tone itself98 


That“other>” jlies in the realm of acoustics: it is “natural harmony>” in the guise of 
the first twelve tones ofthe harmonic series (with the low-tuned seventh SupPressed - 
Zarlino?s set41t10, extended to include the second and fourth degrees). These tones are 
SOrted into two intersecting “masses”- tonicand dominant-seventh collections -and 
asSembled into whole- and half-cadence formations. All ofthis constitutes a “Substra- 
tum (GC7NUd1jop71t) oftwo-partness”Nowthatthesinglelinehas reached outside ofitself 
and discovered its“other” it can reintegrate itself (just as in Hegel sense-conscious- 
ness reaches ouUt into objectivity and then returns to itself as subjectivity). That is, it 
becomes self-aware, and can add to itselfa second line in accordance with the dictates 
of harmony. The result resembles more the “duet”of nineteenth-century opera and 
Oratorio than two-part polyphony. It can then add a second duetto the first,so acquir- 
ing the possibilities for the antiphonal effects, contrasts, and subgroupings that four 
lines can offer.99 Three hundred pages later, it Progresses to four-part chorale writing 
in the church modes and, two whole volumes later still, to choral fugue, motet, and 
polychoral writing, mostly with texts, and distinctly Protestant rather than Catholic 
in character.loo Thus, nothing in the student's journey through counterpoint and 
fugue smacks of archaism (even the modal chorales relate to contemporary oratorio 
and cantata Writing in the stylistic world of Schumann，Loewe,， Mendelssohn, and 
Marx himself); nothing exists purely for the disciplinei the student spends his time 
within the modern compositional domain.“Itis not the task ofthe artist to peer after 


97 Die Zepye yo de77MUMSUQUScpe KoNtj0S 说 0 Vol.I(1837),P. 25. 98 Ibid.,p. 41. 
99 Ibid., pp. 47-61. 100 Ibid., pp. 334-69j; vol. III, pp. 442-550. 
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a now moribund life; his business is living creation.”Rather, he must see into the 
“world ofhis artys forms . . .and possess it entirely.”191 

Perhaps the most striking feature of Marx?s Zejpye,and the one that makes the stark- 
est contrastwith Albrechtsberger?s,is theabsence -exceptin matters such as the char- 
acteristics of instruments - of prescription and rule-giving. At no point does the 
theorist assume the mantle of authority. At no point is the composer deemed subject 
to ahigher law. He creates his own laws, he is self-dependent; he composes according 
tohis own will. Marx?s studentisan artistin the image oftheearly German Romantics. 
When he starts to compose, 们 om mnusicys raw material he first 人 fashions the motive - 
grasps its destiny, one might say - then shapes it and causes it to evolve into a form of 
which he may have no clear idea at the outset. No wonder, then,that Marx's presenta- 
tion of musical forms is non-prescriptive, for it is in keeping with a social attitude in 
which the artist is free to choose both the means and the end. 

It is not possible here to pursue further the Romantic reconceptualization of 
coOunterpoint. Su 全 ce it to say that Such consideration would have to include Johann 
Christian Lobe?s Zepzpbocp der MUWSURUUiscpe Komtbos 庆 0 (Textbook of Mnusical 
Composition), in which harmony and elementary counterpoint are fused together in 
volume I(185o) as a course in writing String quartets and piano genre pieces, and in 
which fugue, double counterpoint, and canon are taught as a coOnstant cycle of analy- 
Sis and Synthesis in volume III (186o); and above all, Moritz Hauptmann, in whose 
comprehensive theory ofmnusic(1853),profoundly infuenced by Hegel, counterpoint 
is present only implicitly within a theory that overtly concerns harmonicand metrical 
ProcesS. 


“whose undying memory I shall never cease to honor . ..”:the 
historicizing of counterpoint 


The century that separates Fux?s G7Uudls (1725) 位 om FEtis?s TYUitE dl Coxztre-boztt et de 
Joyxe (Treatise on Counterpointand Fugue) of 1824 and Giuseppe Baini>s 恺 isto7ical 
Cd CT1iC0LAMeNOtS ofthe7PatdTTD 人 Oo 大 .Prlestiiaof1828 placesadistance between 
writer and Subject-matter that had existed for none of the theorists So far reviewed. 
The sense ofexisting Witpzz the Palestrina-Berardi heritage in the case of Fux, Martini， 
and Albrechtsberger,and that of J. S. Bach with Marpurg and Kirnberger, is ofa quite 
different 9UalLibg) 们 om the backwards, objectifying gaze of Fktis and Baini. That differ- 
ence is pointed up neatly by a comparison: access to the sources of Palestrina?s music， 
thelack ofwhich in partdrove Fuxto form his idealized image ofthe composer?s Style， 
is precisely what Baini (as archivist in the papal chapel) did have, and enabled him to 


1o1 Ibid.,vol.I(7/1868), p. 2; Burnham trans., p. 36. 
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analyze the composer”s Stylistic development into ten Stages. 192 (It was, however, not 
Until Knud Jeppesen?s study of Palestrina?s dissonance treatment in 1922 thatanalysis 
Was carried out on the composer?s personal style in a critical, positivistic Spirit.) 

Thus,whereasAlbrechtsbergerstrovetomodernize Fux?s stylisticterms ofreference 
from within, it was Francois-Joseph Fetis (1784-1871) who in 1824 was first able to 
objectify the Cadxs and treat the Palestrinian style in a historicizing manner. FEtis - 
latertoestablish himselfasaleading musichistorian and lexicographeraswellasatheo- 
Trist of lasting importance - already knew not only the treatises of the Principal 
Renaissance writers，but also the music of Monteverdi and the writings of many 
Baroque theorists,，including Zacconi and Berardi，and all the major eighteenth- 
century theorists. In his counterpointtreatiseheadopted Fux?s graduated method and 
broad sequence of topics wholeheartedly while rejecting its reliance on modality. He 
disputed the placing offugue before double counterpoint on grounds that the latter 
was a prerequisite for the former. Having precisely followed Fux on the five species of 
counterpoint in two, three,and four parts and extended coverage Up to eight parts,he 
then preconditioned the Structure of the remainder of his treatise with one Simple 
Statement.“Thereare”he declares “threemain types ofimitation: (1) lttztioz PropeT， 
which can be interrupted when the progress of the work demands; (2) that with the 
obligation to continue exact imitation right to theend,namely caxzoz3; and (3) periodic 
imitation, namely jyye.”1o3 Thereafter, the discussion of imitation in general is fol- 
lowed by an extended treatment of canon in Up to eight parts, then double counter- 
point, including that in instrumental style, leading to fugue in up to eight parts， 
accompanied and instrumental fugue. 

Fetisys Statement of Purpose plots out a far-reaching transformation of Fux?s Stebjs 
and Albrechtsbergers Tstrxctoz: namely, to bring“the rigor of[their] rules to bear on 
modern tonalite [a term that Fetis served to establish] while avoiding the temptations 
of an over-liberal school; classifying the features of each style in orderly fashion; and 
expounding the precepts in the historical order indicated by the great WoIks of art.”1o4 
Hethusincludedalongand interesting chapterattheend ofPartIentitled “TheVarious 
Types of Counterpoint on Plainchant, and particularly the Palestrinian Style>” which 
SUrveys the growth of note-against-note composition from 伺 uxbourdon through the 
Sixteenth and seventeenth centuries. He even gave Space to Berardis extended catego- 
Ties of counterpoint ClUa Qijitta saltazdo bez1iaiato, ostitato and dl SoL buSso, calling 
them “conditional counterpoints.”195 He achieved a sense of stylistic depth by includ- 
ing full-length examples not only from Palestrina (who“perfected everything while 
inventing nothing”)lc6 and Porta, and polychoral works by Valentini, Paolo Agostini， 
and Benevoli,butalso many byJJ. S. Bach, Perti, Jommelli, Sarti,and Cherubini. 


102 Trans in MANC,vol.I pp.263-8o. 


103 FEtis, TYyaite dx Coxptyre-boztb 1Stedn., Part I, p. 71. 104 Ibid., p. VII. 105 Ibid.,p. 68. 
106 Ibid., p. 129. 
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Example 18.3 ”Fux, Gadzs, C-mode cantus firmus; FEtis, 7TyUttE dk Coztre-bo1 记 
cantus frmus 


Fux 全 下 全 rr ee 一- 
C mode | 


Fektis 车 


Like Albrechtsberger and unlike Fux, he illustrated his discourse - which does not 
use dialogue- with shortexamples oftwo to five bars. However,heended each section 
with a series ofexamples working acantus frmus.WhereAlbrechtsbergerhad reduced 
Fuxss six modal cantus frmi to one major and one minor, FEtis went a Stage further， 
employing only one fifteen-measure cantus firmus，which he reworked tirelessly， 
Sometimes as many as Sixteen times in Succession. Despite its clear C major feel, it has 
a coOntour Similar to those of Fux, and could indeed be seen as an expansion of the 
latter"s C-mode cantus frmus (See Example 18.3). 

Theallusion above to an "over-liberal school>” is significant.The politics ofcounter- 
point in the Paris Conservatoire around 1824 was intense, FEtis (appointed professor 
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4 
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昌 ---=- 
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in 1821) attributing“erroneous doctrines” and “arbitrary Principles”to teachings of 
Antonfn Reicha,and Luigi Cherubini (who became Director in 1822) seeking to Puta 
Stop to the latter's influence for good by commissioning Fetisys counterpoint treatise. 
The maneuver did not work, so eleven years later, Cherubini was driven to write his 
Own textbook. (Reicha?s, Fetisys,and Cherubinis treatises are all folio format, printed 
by elegant but hard-to-read engraved plates, as ifthe latter two were exXorcisms of the 
first). Cherubini?s Coxys de coptrebozt etde jyye (Course in Counterpoint and Fugue) 
(1835) entered into a heated atmosphere in which three professors, a Bohemian, an 
Italian,andaBelgian,contended -in France-fortheminds oftheir students.Asto the 
first topic of the Coxyse, Cherubini was icily clear. It was “rigorous modern counter- 
point”: “Trigorous”(i.e., Stricb in limiting itself solely to the consonances and disso- 
Dances met with in the earlier theorists;“Trigorous”in all senses except the use of 
“tonality”in place of the medieval modal system. Only in the writing of fugue could 
the pupil beallowed greater latitude in choice of chords.127 

The structure of Cherubini"s Coxyse is Virtually a carbon copy of that of Fetis with 
theexceptions that canon is treated morebriefy,and double counterpointis dealt with 
Dot only at the octave, tenth, and twelfth, but also at the ninth, eleventh, thirteenth， 
and fourteenth,and not in retrograde and retrograde inversiony as it is in Fetis”s trea- 
tise. The elements of 名 gal structure (subject, answer, episode, etc.) are handled simi- 
larly, but presentation of fugue in two, three, four, and more parts is given in only 


107 Cherubini, Cozys de coNztyrebjotit etde ge,p.2. 
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full-length model compositions with detailed on-score annotations, and with almost 
no Separate commentary. Whereas Fetis”s weighty two-volume book was merely 
Teprinted in French, that of Cherubini, in one volume, lighter and less than half the 
Price (3ofr. as against 66 人 fr. - but then, Reicha>s two volumes ran to 8ofr.), was imme- 
diately translated into German, English (twice each) and Italian, and achieved wide- 
Spread use for teaching and selfrstudy. (The UK subscription list of 1837 alone 
comprised 657 people and institutions,including sx members ofthe royal family, and 
the work was adopted as a textbook by the Royal Academy of Music.) 

The price of success was the forfeiture of precisely the historicizing dimension. 
Fetisys wide range of styles and clear demarcations is replaced by a Stylistic never- 
never-land. Cherubini resorts to many of Fuxs music examples, often modified, and 
this, by a Strange twist of fate, brings back into the fold unannounced Fux?s modal 
cantus frmi (history by the back door!0. Indeed, Cherubini supplies an appendix of 
cantus firmi for student exercises, and all six of Fux”s modal subjects appear there 
Unmodified save thatthe E-and F-mode subjects carry one-Sharp and one-fat key sig- 
natures reSpectively Where Fektisys was a treatise, Cherubinirs was a textbook. 


“the corrupting ofour times>”: theorists cry in the wilderness 


There runs in Fux”s Preface a vein of pessimism. Composers no longer want to be 
Shackled with rules and prescriptions. With macabre exaggerationy it continues: “at 
the mention oflaws and formal instruction (scpola),theyarefilled with dread (expo77es- 
C0 久 ,and take on the pallor ofdeath.”A centuryand a quarter later, Siegfried Dehn, in 
his Zepye yo CoNtyabUNARb deNt CNON 2010 dey Poge (Textbook of Counterpoint, Canon， 
and Fugue) (1869) was to use almost the same verb in complaining that the very word 
““counterpoint” causes musical connoisseurs coOnsternation (ZWU1NNcRsScpyecRej) as the 
embodiment ofaridity and tedium.”1e8 Fux refers to “the haters oflearning”and “the 
COIrupting ofour times.”The Preface to Fektiss Tyaite dx Coztre-bozt gloomily decries 
thef 包 ctthat“learned>and“boring”have novwy in 1824, become synonymous. Haydn， 
Mozart, Sarti, Cimarosa, and Paisiello were learned composers. The world oftoday is 
no longer interested in working hard, German composers identify originality with 
bizarre effect and triviality, and France is suffering an“eruption of musical neolo- 
gisms> for which Fetis?s treatise was to be an antidote.129 

The Foreword to Heinrich Bellermann?s (1832-1903) Coztabjz01pt Strikes a similarly 
alarmist tone in 1862:“The more that is composed nowadays, and the greater the 
variety, the more rarely does one find that in this, the most important branch of 
compositional technique，voice-leading，the_ necessary preliminary studies have 
been done.”1lo What are taught as the“polyphonic forms>”including fugue, are no 


108 Dehn, Zepre yo7t Coptyrabjz0t 人 tt Foreword, p. 1. 109 Fetis, TYU1tE di Coxztre-boz 凡 1Stedn., p.Vi. 
110 Bellermann, Coztyrabjz01 人 pt Foreword to 1Stedn. 
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Substitute for genuine contrapuntal exercise. The result in many choral-orchestral 
compositions, the“grasping at mere external effect, so-called “elegant orchestration” 
and "novel tone-colors>”which mask the lack of fowing lines, is“insufferable to the 
well-grounded connoisseur”Underlying this, Bellermann felt that the human voice， 
with its limitations ofrangeand agility, should be the model for all composition. The 
rise of instrumental music Since the late eighteenth century had brought about the 
“spoliation ofvocal music” and the“ruin ofthe human voice.”3111 

Dehn?s Zejre (1859) and Bellermann?s CoztrabpUNAt (1862) both uphold the Fuxian 
tradition.“I divide counterpoint”Dehn declares,“as the ancients divided it into 
“equal and unequal”and then into“the five species.”While the modern world has 
“condemned thespeciesand consigned them totheattic”Dehnisunwilling to discard 
what has proved so valuable for so long.12 His treatise differs 们 om the Gyadxs mainly 
in emphasizing canon, in emulating Albrechtsberger”s and Cherubinirs use of tonal 
cantus firmi, and in agreeing with Reicha, Fetis, and Cherubini on the one thing on 
which those three rivals themselves agreed, namely that double counterpoint should 
be taught before fugue. His historicizing turn of mind shows in the many citations of 
Zarlino, Berardi, Fux, Mattheson, Mizler, Marpurg and others, and his insistence on 
layering his treatise with whole-piece examples, fom Lassus Up to his own timey all 
attributed. 

IfDehn yeyimyed a fagging tradition, Bellermann savw himselfin an act of 7esto7a 太 01. 
He replaces Fux”s Book I with an introductory chapter providing the necessary rudi- 
ments. Rejecting major and minor, he exzpounds the modes in full, with Greek names; 
on the otherhand,heexplains toneand interval in terms ofacoustics ofmoving bodies 
and aural perception. Bellermann chides recent theorists for making canon a prerequi- 
Siteforfugue,and placing double counterpointbefore simplefugue.Thus,thebodyof 
his manual broadly reverts to Fux”s original order. Ludwig Bussler increased the 
number ofspecies to s 汉 by interpolating athird species ofthree notes againstone,and 
rendering fourth Species four and six againstone in Deystyel9e 94 刀 zhde7 MSIEALSCHeN 
Cowibosio1SLepye (Strict Counterpoint in Musical Composition) (1877; 2/19o05). 
Preceded bya chapter on monophonic composition, strict counterpoint here operates 
wholly within the modes (using Greek names),and the book covers also imitation and 
包 gue, followed by double counterpoint, and canon, all exclusively in the strict Style. 
Coztyab20N1Rt 2000 FIe 1 jeiel (Oode1te12) 701S4 刀 (Counterpoint and Fugue in Free 
(Modern) Composition) (1878) then moves to a different stylistic world, dealing with 
imitation, canon, double counterpoint, and fugue in the late Baroque and Classical 
period，exemplifed copiously from JS. Bach，Handel，Haydn，Mozart，and 
Beethoven, with isolated appearances by Meyerbeer, Wagner and others. 

The pessimism that we have observed in this section became a veritable jeremiad in 
the writings of Heinrich Schenker (1868-1935). Not only did the present generation 


111 Ibid., Foreword to 2nd edn. (1876). 112 Dehn, Zep7e yONL CONtraj201 人 tt PD. 5. 
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lack musical technique, but also it had lost even the capacity to understand the tech- 
nique of past composers. Lack oftechnique “penetrates artists to the core.” In light of 
this situation, he declared in volume I of Kozptrabjz0t 人 t (1910):“I invite all true friends 
of music to examine with me the Principles ofvoice leading.Ihope they gain with me 
the conviction thatthese principles constitute an inalienable,organic partofall theory 
and will retain their validity as long as music itselfdwells among humans.”113 Speaking 
of counterpoint theory of the sixteenth and seventeenth centuries, he remarks:“all 
treatises were SUperseded in Significance fnally bya work from the eighteenth century 
-thusinasenseaposthumouswork-thefamous Gyxadxs ad Pa7tassz1i byJ.J. Fux 们 om 
theyear 1725.” For Schenker, contrary to Bellermann, Fux?s adherence to purely vocal 
polyphony was his greatest Shortcoming. Had he not resisted the incursion of instru- 
ments into free composition, Fux might have been able to show that the Principles of 
voiceleading were“oneand thesame”in vocal and instrumental context: in short,that 
voice leading was a _ universal, that it transcended medium and style. Schenker>s 
purpose in Koxztrabjz0tpt Was to create a new and unified theory of voice leading, first 
manifest in vocal polyphony, then“revealing its presence in the technique of the 
thoroughbass, in chorales,and finally in free composition.” 434 

Schenker therefore adopted Fux?s graduated progression, assigning a chapter to 
each ofthe five Species respectively for two-,three-,and four-part strict counterpoint， 
and adding a short chapter on counterpoint in five to eight voices. At this point， 
however, he stopped. He had no interest in expounding fugue, double counterpoint， 
and therestofthetopics traditional to the counterpoint manual. His interestlay solely 
inupholdingthelawsofpartwritingasthebasis forall free composition -asanimmut- 
able foundation ofall music. The final section of Book II of Koxztrabjz01 人 t (1922) is enti- 
tled“Bridges to Free Composition”in which the combining of the five species 
together is taught in conjunction with a cantus frmus, until in the last chapter the 
“eliding”of the cantus firmus voice creates a theoretical transition to free composi- 
tion.15 With every topic, Schenker not only took over long passages from Fux'?s text， 
butalso introduced a bibliographical depth thatwas quite novel to the pedagogy ofhis 
time by conducting reviews ofthe literature, quotingAlbrechtsberger, Cherubini,and 
Bellermann in turn,and adopting their musicexamples to meethis Purposes. Less fre- 
quently,he quoted otherauthors: notablyC.P.E. Bachand Hauptmann with approval， 
Dehn and Riemann in rebuttal. Forall that he used Fux?s text and examples, Schenker 
Presented counterpoint in major and minor modes, considering it“insupportable to 
torture the student ... with the old modes,”16and regarding the church modes as not 
“Teal Systems2 


113 Schenker, Koztrab201pt Book I, Preface; Rothgeb and Thym trans, Vol. I, PP. XXii, XXV. 

114 Ibid., Book I, Preface; Rothgeb and Thym trans, vol. I, PP. XXVi-XXvii, XXviii, XXX.。 

115 Ibid., Book II, PartVI; Rothgeb and Thym trans, vol. I, PP. 175-273. 

116 Ibid., Book I, Part I, chapter 1, S5; Rothgeb and Thym trans., vol. I, p. 20. Further discussion of 
Schenkers theory is found in Chapter 21, pp. 812-43. 
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Species counterpoint has been intrinsic to Schenkerian theory in its professional- 
ized form in the United States and elsewhere since the 1930S. Both Salzer, StxCtl1Ul 
五 ea11zt9 (1952) and Forte and Gilbert，7ztrodoxctioxp 如 SCpe1peyia1t 41110051 (1982)， for 
example,treatitasapure discipline without reference to harmonic concepts,locating 
it before harmony in the course of instruction. Salzer and Schachter， CoWNt] 力 ON 2 
Cozwibos 训 ON: THe td ofYoiceZeadi9(1969) devotes itsfirstfive chapters to thespecies， 
and returns to them in Chapter 9 on the combining ofspecies. Species counterpoint in 
the Schenkerian context plays two separate butintimately entwined roles. First,it pro- 
videsanacutetraininginthehearing ofrelations between notes,whileatthesametime 
enabling the contrapuntal element in almostall kinds of music to be perceived amidst 
the other elements. Second，97UQ “voice leading”(StNNMHpUNIG)，as distinct 位 om 
“counterpoint” (加 001Ctls COUG 01Ct11)， it paves the way to the underlying diatony 
that Schenker discerned in his earlier theory, hence to the later concept of LSsat 巡 , the 
two-voice framework，V7iitie+ Bassbyecpz049. The institutionalizing of Schenkerian 
theoryafter World War II removed itffom both the socio-political malaise ofGermany 
aroundthe FirstWorld Warand Schenker?s personal disdain fortheculture ofhis times 
to an era of bright optimism. 

Adistinct trend in the later nineteenth century Was the separation of coWUNte7 力 01t 
他 om zixtztioxp Cd jyye. With the popular growth ofchoral-orchestral forms, and the 
Tesurgence ofthe organ fugue,fugue becamean importanttechnical-formal weapon in 
thearmory ofevery composer,and afforded insight into the newly reinstated works of 
Bach and Handel. The separation no doubt also reflected the design of curricula at 
major European conservatories. Two prominent teachers at the Leipzig Conservatory 
forexample,adopted this policy. Ernst Friedrich Richter was perhaps the most inter- 
nationally infuential harmony and counterpoint teacher of the nineteenth century. 
Students focked fom Russia, Scandinavia,， Western Europe, and North America to 
studywithhim. HisZepz7pxcpdesettjzcpez adobbpeltezKoztabolpt (ManualofSimple 
and Double Counterpoinb (1872) remained in print for fifty years, was translated into 
Russian, English, and French, and served as a textbook for music courses all over the 
Western world. It betrays vestiges ofthe Species system, compressed into three Stages; 
but as with Kirnberger it proceeds from four-part writing (which directly followed 
Study ofharmony),to three,then two parts. Imitation and canon are treated as prelim- 
inaries within his separate Zepypgxcp der Ptye(1859). His successor, Salomon Jadassohn， 
likewise published a Zepzbaxcp des ezjizcpex dobbpejtelt dei- 2000 ViezBcpe CoNtrab01Rt 
(Manual of Simple, Double, Triple, and Quadruple Counterpoinb and Separately a 
Zepyeyomw CazoU WUdVoU der Ptye,both in 1884.The discipline became even more com- 
partmentalized with Ebenezer Prout，who produced three separate volumes: 
Cozjtte101 坊 StiCt 0Nd 有 ee (189o, Which retains the five Species), DoWZLe CoWN 帮 017E 
Cd CU1OU (1891), and PtIUe (1891)，with a companion volume to the latter，PokIal 
4700S15 (1892). 
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“Farewell, enjoy, be merciful”: Fux?s legacy to the twentieth century 


TZle, Joreye, & 1zdxge. The last ofthese is probably intended to mean “be indulgent 
toward ME? but can equally well mean“indulge yourself [i.e. with this treatise].2 
Mizler amplifies it to“Farewell, make good use of my work, and make allowances for 
me [vizz. my shortcomings].2The twentieth century did indeed make good use of Fux?s 
work, and did not entirely spare the criticism . 

Its most stinging critique was perhaps that of the Swiss theorist Ernst Kurth 
(1886-1946). Writing in GC7UQUGe des Lotea1eNt 天 oztrab0tts (Foundations of Linear 
Counterpoinb (1917),he confirmed the pervasive infuence ofFux?*s Cyadxs atthe turn 
of the century:“itembodies the ideas thatunderlie counterpoint teaching as generally 
practiced to this day in the curricula of colleges and professional schools, ideas to 
which the great majority ofcommonly used textbooks adhere, regardless of attempts， 
with varying degrees of effectiveness, at change and modernization.”Countless con- 
Servatorieseven cling to church modes,and persistin using the old clefs.:7 Kurth>s cri- 
tique identifies the incompatibility between modally conceived linear formations on 
theonehand and triadically conceived vertical relations on the other. In “note-against- 
note writing” (first three species), the added voices are created not linearly but verti- 
cally a note at a time: they lack the“inner melodic energy”of genuinely linear 
invention.Kurth quotesa four-part first-species example fom Cherubini as alifeless 
and colorless hermaphrodite product.”118 Fux took what had been ossibilities in 
Zarlino and turned them into inanimate Systematizatio1s. Genuinely linear coUnter- 
point operates by a principle of “intervallic sociability”that is atexz 怒 ) harmonic but 
never becomes xctxall So. In the very process of resisting thorough bass, Fux SUITen- 
dered counterpoint to actual harmonic thought through the rigidity of note-against- 
note practice. He also failed to articulate the nature of dissonance, or any of the other 
technical particulars ofcounterpoint,in anything morethan atotally Primitive Way.119 
On the style-historical front, criticism came from Knud Jeppesen, whose analytical 
Study (1922, SUbsequently published as THpe ble of Prjiestyia ON1d 太 e DiSso1011C2,， 1923) 
chided Fux for not crediting his seventeenth-century theoretical sources, and for lack 
of a sense of style chronology. Jeppesen remarked tartly that Fux”s pedagogy“has but 
Slight relation>?” to Palestrina?s style.:2o9 He produced his own manual of counterpoint 
(193o), and others who did so in a similar Spirit were Springer and Hartmann (1936)， 
and earlier Haller (1891),and Hohn (1918). 

Despite such criticisms as these, Fux?s method has continued to be the single most 
infuential force in counterpoint teaching through to thebeginning ofthe twenty-first 
century，、Hugo Riemann，for example，at first disparaged it;21 and followed 


117 Kurth, GC7zt4lagel, pp. 103,，105-06. 118 Ibid., pp. 108, 11o-11, 112n. 


119 Ibid.,pp. 1o6, 114-15, 128-29, 131. 120 Jeppesen, Sble of parjestrira, pp.2，5-6. 
121 Riemann, MSIExiRozt S.V “Bellermann “FUX.>” 
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Riemann: Manual of Simple, Double, and /mitative Counterpoint (1888) 
1 Two-part counterpomt 
1. note-against-note [= first species] 
2. counterpoint slower than cantus firmus: 
al 2 notes (cf) against 1 (cpt) 
b: 3 notes (cf) against 1 (cpt) 
c: 2 notes (cf) in cross-rhythm against 1 (cpt) [hemiolal] 
3. counterpoint faster than cantus firmus: 
a:2notes against 1 [= Second species] 
b: 3 notes against 1 
c:4notes against 1 [= third species] 
d: 6 notes against 1 
4. Syncopation and cross-rhythm 
a: Syncopated [= fourth species] 
b: 3 against 2, and 2 against 3 
c:4against 3 
d:5against2 
e:5 against 3 
f5 against 4 
5. rhythmically repeating counterpoints (iamb, anapest, etc.) 
ai cf in equal notes, cpt rhythmically repeating 
b: cf rhythmically repeating, cpt in equal notes 
c: cf and cpt both rhythmically repeating 
6. Counterpoint in free (i.e. non-repeating) rhythm [= fifth species = florid counterpoint] 
7. Maximum freedom: cantus firmus motivically patterned, counterpoint unrestrictedly rnyth- 
micized as a Countermelody [free counterpoint] 


闪 


做 


Jpree-part countempomt … ) 


Hauptmann in collapsing counterpoint into harmony (1883),22 but Subsequently 
Teinstated Fux?s Species interwoven with a more finely-grained graduation appropri- 
ateto Schumann and Brahms,even Bartok (1888: seethewindowabovefor Riemann?s 
pedagogical ordering of two-part Species). Schoenberg (1936-5o) adopted Fux?s 
Scheme and order of topics with uncanny closeness, working with major and minor， 
and forging connections to his concept of tonal “regions.”Hindemith (1939), in the 
COntext ofhis acoustically based theory ofharmonic relations, traced a Fuxian outline 
人 om note-against-note Writing to “elaborated melody.” 

The most deliberate implicit counterblast to Fux has come in what might be called 
the British“empirical”school，which eschews artificial routines and works at the 
Surface of musical Styles. Starting with two- and three-part canZonets by Elizabethan 
coOmposers, and reduced-scored sections of Palestrina and Byrd, it asks the student to 


122 Riemann, NeMe 9cpzlje de7 Melodik, pp. iii-vi, 35-36. 
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Supply a missing part to complete the texture, and works toward the writing of com- 
plete four- or five-voice madrigals and motets in a stipulated Style. This“pastiche> 
approach prepares for historical study or editorial work more than for composition. It 
can be Seen in Works by C. 再 . Kitson (1916; 1924), R. O. Morris (1922), and others， 
many of them infuenced by Jeppesen?s work. Those in German-Sspeaking countries 
who adhered in differing degrees to Fux?"s procedures include Stohr (1911)，Miiller- 
Blattau (1935), in the Schenkerian tradition Roth (1926), and in the Strongest Spirit of 
restoration Tittel (1959). The last ofthese includes virtually all of Fux?s text in a oddly 
non-dialogue, narrated form: for example“Fux allows Joseph to raise the question as 
to whether dissonant suspensions may be used also in ascent, Since these [next exam- 
Ples] 'seem to be in essence the same." The teacher,Aloys,rejects this,explaining . . .223 
The text, which amounts to a new instructional genre, is furnished with Fux*s music 
examples and interwoven with historical information, and each section concludes with 
asetofenumerated rules. 

Ludwig Bussler (1877) commented that, among writers on the strict style, it was 
Zarlino who was preeminent in establishing itas an Qtistic sbyle,whereas it was Fux to 
whom the greatest credit was due forestablishing the7zetlod.:24Thereis some truth to 
this at first Surprising formulation. Zarlino wrote 人 fom within the horizon of the 
Renaissance polyphonic style; Fux wrote from outside that horizon with negligible 
eXperience of the style itself8 thus the Cyadxs was from the outset Stylistically pro- 
foundly compromised.Thatwhatresulted ffom Fuxwasa didactictradition unbroken 
to the present day is in part due to that very internal contradiction, which takes other 
forms as well - for example, the choice of Latin, as against the homely manner of the 
dialogue- and which has seemed to sustain it through decades of contrary opinion. It 
is probably also in part due to a brilliant - 过 untraceable - imperial Strategy of publi- 
cation and dissemination. Whatever the causes, however,， Fux has proved the most 
durable of all modern theorists. For a body of music-theoretical work of comparably 
lasting infuence one would have to go back to Boethius, or Guido of Arezzo. 


123 Tittel, DerMexe Gadls, p. 65=Mizler trans., p. 82= Mann trans., CoWtte]01 纪 PP. 59-6o; cf. note 
5l above,and associated text. 124 Bussler, Deystre19ge 54 如 , 2nd edn., p. XII. 
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JOHN COVACH 


As scholars begin to gain a sense ofhistorical perspective on art music in the twentieth 
century it Seemas clear that the introduction and development of twelve-tone compo- 
Sitional procedures will remain one ofthe cardinal markers ofmusical modernism.The 
careers of Schoenberg，Berg，Webern，Boulez，Stockhausen，Babbitt，and even 
Stravinsky (among many others) areall atsome pointintimately bound up with dodec- 
aphonic concerns, as is the course ofavant-garde music generally. No matter what one 
may think ofthe twelve-tone idea - and it has been the Source of considerable contro- 
versyalmostfrom thestart-understanding dodecaphonyand itsappeal to Several gen- 
erations of composers in Europe and America will continue to play a central role in 
understanding twentieth-century music and culture. 

The twelve-tone idea has also played a pivotal role in the development of music 
theory as a professional discipline, especially in the United States during the post- 
World-War-II period. Indeed,twelve-tonetheoryand composition are deeply interde- 
pendent,and this is in no small measure attributable to the fact that in many cases the 
theorists involved were also composers. Unlike Schenkerian theory- which along with 
twelve-tone theory has played an important role in the professional growth of music 
theory in the second half of this century - twelve-tone theory often seems more pre- 
Scriptive than descriptive; rather than explicating the Structural features of works 
alreadyestablished within the canon of Western artmusic,dodecaphonic theory is fre- 
quently speculative, suggesting structural possibilities for pieces yet to be written (OFr 
in Some cases, pieces just fnished by the composer himself). Thus, instead of theory 
following practice, twelve-tone practice has at times followed theory. 

There are at least two approaches available to scholars Surveying the history of 
twelve-tone music and theory, and since theory and practice are So intimately related 
in this context it will be helpful to consider these. The firstapproach seeks to focus on 
the important composers and their works, using twelve-tone theory as a means of 
explaining the Structural features and perhaps the technical concerns that motivate 
Such featuresi this produces a history of twelve-tone music. The second approach 
involves tracing the history oftwelve-tone theoretical writing and referring to compo- 
Sitions only inasmuch as they clarify theoretical concerns; this produces a history of 
twelve-tone theory. The current chapter will take the second of these approaches,and 
will privilege the development of theoretical ideas over establishing a succession of 
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important dodecaphonic works. Despite the obvious interdependence of theory and 
Practice in twelve-tone music,itturns outthat many importanttheoretical documents 
were not produced by its most important practitioners. And this is the case already at 
the very beginning of our Story. 


The early development of twelve-tone theory, 1920-30 


Josef Matthias Hauer. The “twelve-tone idea>” can be defined as a systematic circu- 
lation of all the twelve pitch classes (pcs) in which no pc is repeated before all twelve 
have been sounded. An early statement of the twelve-tone idea (perhaps the firsb may 
be found in a short monograph published in 192o by the composer Josef Matthias 
Hauer (1883-1959).: As it does in much early dodecaphonic theory, the constant cir- 
culation ofthe twelve pcs arises in Hauer”s writing as a technical solution to a number 
of music-aesthetic problems with which he was grappling in the late teens and early 
twenties. It is thus important to understand his DaybPoxgyese 巡 in this broader music- 
cultural context. Hauer sets forth his aesthetic positions atvarious points in To7l TYese7 
ZLes MsSialiscpelinanumber ofarticles published early in the 192os,and especially in 
his Dextzxxlg des Melos of 1923.A fandamental premise in Hauer?s many arguments is 
that music, when conceived and perceived in the proper wayy is essentially a mental- 
Spiritual (Jefstg) phenomenon. An important distinction must be drawn between 
music in its pure form, which Hauer maintains is its Spiritual form, and music as it 
oOccurs in the physical world around us,which constitutes its material form. For Hauer 
it is essential that in order to raise music to its highest, most Spiritual level, the infu- 
ence of the material world must be sSuppressed as much as possible. 

Consider, for example,the way in which Hauer characterizes the musical event. For 
Hauer, each musical interval is considered to constitute a type of “gesture” in music， 
and the character of each interval is thought of as its“color.”In its purely Spiritual- 
Imental State, a musical gesture resides first in the mind of some musical person， 
perhaps a composer. In order to share this musical occurrence with some second 
person, however, this first person must employ the realm of the physical - or some 
internally imagined physical realm - as a kind of “transmission line.”Butthis physical 
Or material world always alters the pure musical gesture to Some exXtent, distorting 让 
through instrumental noise, poor intonation, and/or other purely physical impedi- 
ments. It falls then to the receiving mind, in the act of conceptualizing the musical 
gesture,to improveupon this physical occurrence in an attemptto restore this gesture 


1 Hauer, TDMl TYBseldesWMWsikalischet.Thiswork constitutesan expansion and reworking oftheauthor”s 
earlier Uber die Kaxtajzrbge, Op. 13 (published in Vienna by the author in 1918) and“Farbenkreis der 
Temperature, 15 Juli 1917?”(manuscript in the Austrian National Library Music Collection). Hauer 
published a slightly revised version in 1923 as Zep7rpbUcR der ZWOUioxztecNij: TDM TBSel deS MUWSIRXUScHpe1t. 
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to its original spiritual state. For Hauer, importance is placed on the inner hearing of 
the two persons involved, and the physically sounding music is reduced to a kind of 
deficient, yet necessary mode oftransmission. 

Hauer”s aesthetic dualism casts o 华 the material aspect of music wherever possible. 
This leads Hauer to reject, for example, Schoenberg?s notion Of Kg1JBz7bextMteloaie, a 
technique in which different instruments or instrumental groups ofsome performing 
ensemblearejuxtaposed in musical succession forming a kind ofmelody ofinstrumen- 
tal timbres. For Hauer, this focuses the musical attention in precisely the wrong Way; 
by relishing the physical timbres and their differences, the listener gets Stuck in the 
physical transmission line itself, and is unable to hear through to the spiritual content 
of the music. According to Hauer, tone color in music resides in the character of the 
internally perceived interval,not in the external“noises”ofthe material means of con- 
veying that inner occurrence.3 Hauer also downplays the importance of instrumental 
Virtuosity. Here one can again become mired in the admiration of feats of instrumen- 
tal prowess,and in so doing lose sightofthe spiritual content ofthe music.4According 
to Hauer, one must always work to SUppress the attraction to the material, sensual 
aspect of the musical experience. 

Gnostic criticism of musical materialism forms the foundation for Hauer”s argu- 
ments in favor ofthe twelve-tone idea. First, Hauer argues for a tempered twelve-note 
tuning. He begins his discussion by surveying the ways in which one can generate all 
twelve pitch classes acoustically. Starting from C，Hauer generates the remaining 
eleven pitches in three ways: Up from C in acoustically perfect fifths (2:3); up from C 
in acoustically perfect fourths (3:4); and Up from C in overtones. He then reduces 
everything down to within an octave and compares the results. The collections of 
eleven pitches generated from the same starting pitch are in each case different, gener- 
ating Various representatives for each of the other eleven pitch classes. The tempered 
pitch classes, which are not to be found in nature, offer yet another of twelve pitch 
classes. Hauer thus asserts that the physical realm is imperfect because it produces no 
Usable chromatic scale. Tempered tuning,on the otherhand,does offerasuitable chro- 
matic scale.And since this chromatic scale does notoccur in nature,thetempered scale 
constitutes a kind of spiritualization of musical materials.; Thus, by conceptualizing 
the physical, the mind improves upon it and takes a crucial step toward the spiritual. 
Hauer compares the fact that the twelve tempered pitch classes do not occur in nature 
with Goethe”s observation in his Fayrpgezlejye that the complete color Spectrum also 
cannot be observed in nature. The color circle is thus a creation of the mind, and like 
the twelve pitch classes, constitutes an enriching ofthe physical.4 


2 Hauer, 了 NM TSse1l des MSIEUNcpet p.5. 3 Ibid.,p. 62. 

4 InachapterofDexttg desWMelosentitled “Musikalische Bildung”Hauer mentions that“true music” 
Dever requires virtuosity (pp. 14-15). In another chapter“Melodie oder Geriusche?”he gives instruc- 
tions on the proper environment for and approach to the playing ofatonal music (pp. 21-23). 

5 Hauer, TDMt TY2sell des MMSIRZUScpel, p. 23. 6 Ibid., pp. 27-28. 
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Hauers argument for the twelve-tone idea depends on his argument in favor of 
equal temperament. Hauer Suggests that one can construct a continuum extending 
人 fom pure rhythm to pure melody. At the rhythmic end, music is without Pitch, and 
therefore, entirely material; at the melodic end music is without rhythm, and there- 
fore，entirely Spiritual. Most music exists between these two poles，because, for 
example,simplysounding twonotes in succession impliessomekind ofrhythmic com- 
ponent. From this perspective, Hauer argues that tonajity, since it involves ultimately 
Subordinating all other pitches to a single pitch, is therefore to be placed closer to the 
rhythmic pole than atonality. The constant circulation of the twelve pitch classes SUP- 
Presses this rhythmic component and creates a kind of music that resides closer to the 
melodic, spiritual end ofthe continuum. Thus Hauer asserts that atonality Supersedes 
tonality, and the twelve-tone idea is used in the service of raising music to the highest 
Spiritual level possible.7 

Having briefy explored the aesthetic context that SUrrounds it, we can now turn to 
Hauer's 192o formulation of his Zooxgese 刀 : 


But in 4&to7zal MUWSiC, Which arises out of the “totality>”only the ztemvak matter. They 
exXpress musical character, no longer through major or minor or through characteristic 
instruments (thus through oxze colonD,butrather directlythrough the totzliitb ojfztztemvaAs， 
which are best and most purely rendered on an equal-tempered instrument. In atonal 
music there are no more tonics, dominants, subdominants, Scale degress, resolutions， 
COnsonances Or dissonances, but rather only 太 e teme itemyal o 太 egUaQl te70N1EN 态 
their “scale” arises out of the twelve, tempered half steps. In atonal music, both the 
purely physical, material,and the trivial, sentimental, are,as much as possible,shut out 
and their “law>” their “nomos> is that, Within a given tone-Series, no tone may be per- 
mitted to be repeated or left out (the basiclaw of melody anyway: in order that no tone 
acquires physical preponderance [(taking on an) over-riding tonic significance], also so 
that no Scale-degree functions of leading-tone tracks arise. Thus to the player and lis- 
tener it is solelya matter ofthe zt1e 凡 MUSiCQLNReNONMENOU OF tje zte7yal in its“spiritual- 
ization2).8 
In a 1924 exchange of letters in Die Ms 六 with Herbert Eimert, Hauer chronicled 
his August 1919 discovery of the twelve-tone idea，casting himself as desperately 
Searchingforsomeunderlying objective Principle,notonly in his own atonal musicup 
to that time, but also in the atonal music of Webern and Schoenberg. Driven by the 
hope that such a discovery would vindicate atonality against the criticisms of its many 
critics in Vienna at the time, he had discovered - or as he Put it“uncovered>”(“ej 记 
aecpti) -anobjectiveand eternallawofmusic: the notion ofconstantly circulating the 
aggregate.? The work in which Hauer claims the breakthrough occurred, his piano 
piece No10s, Op. 19, does indeed begin with five Statements of the Same twelve-pc 
Series, articulated melodically in units of five pcs creating twelve five-note phases. But 


7 Hauer, “Atonale Musik.” 8 Hauer, To TBsel des MXSWaUchet, p. 53.The translation is mine. 
9 Hauer “Offener Brief.” 
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the piece is not entirely dodecaphonic: twelve-tone Sections mark out large-scale 
formal divisions,but many ofthe smaller sections seem to experiment with circulating 
collections of fewer than twelve pcs. 

Bytheearly 192os Hauers music was entirely twelve-tone,and this turn toward the 
exclusively dodecaphonic is likely related to his discovery in late 1921 ofthe forty-four 
tropes. First mentioned in his 1922 article “Sphirenmusik,”the tropes are pairs of 
complementary hexachords thatenabled Hauer to classify any ofthe 479;oo1;6oo pos- 
Sible twelve-pc melodies into one of these forty-four types. Hauer subsequently dis- 
cussed the tropes in greater music-technical detail, publishing his 7yobeztepelin 1924， 
and then again in his two briefbooks, ToM Melos 2U1 PaWpe and DO8oxztecpzi, both of 
which are flled with musical examples used to illustrate a wide variety of dodeca- 
phonic techniques and procedures.le Since Hauer believed that atonal music must 
always strive toward pure Melos,harmony must derive from melody. Hauer discusses 
a technique whereby melodic tones are Sustained until they are displaced by nevw 
melodic tones related bya minor or major second. Asaresultofthis procedure, Hauer 
in some instances is able to musically project each trope as a vertical ordering: while 
melodic succession is free within thehexachord,harmonic distribution is fxed accord- 
ing to the Structure ofthe trope. Itis important to note,however,thatthe tropes area 
way of viewing twelve-tone materials analytically and are not necessarily prescriptive 
in a compositional sense. The distinction often made between Hauer and the 
Schoenberg school - thatthe former”s music is based on unordered hexachords while 
the latter?s is based on an ordered series - is false: while he did write pieces that could 
be thought of as“trope pieces”much of Hauers twelve-tone music employs an 
ordered series. 


HerbertEimert. A 1924 treatise by Herbert Eimert (1897-1972),4tozajle MUWSIRIej7e 
is a brief but important early text in twelve-tone theoryji it consists of thirty-six pages 
of text into Which forty-six musical examples are placed. Eimert Was twenty-Six years 
old and still a student when he wrote this theoretical pamphlet, the publication of 
which - according to Hans Oesch -led to its author leaving the Cologne Conservatory 
Under accusations of being a“frivolous know-nothing.>1 In light ofthe dispute with 
Hauer discussed above,it is ironic to note thatin his foreword to the pamphlet Eimert 
credits two major infuences on his work: one is his personal acquaintance with 
Russian emigrE composer Jefm Golyscheffand his music, butthe other is the writings 
and compositions of Hauer. Eimert States very clearly that he has not discovered any 
of what he is writing about; he merely claims to have brought it together and devel- 
oped it in a systematic manner. It is perhaps interesting to note that Schoenberg and 
his two famous students are hardly mentioned in the book. 


10 Hauer,“Sphirenmusik>”;“Die Tropen?; ToN Melos ZU1 PHUNRe; DOUHotecjotip: Die Zepye VON deN 
TY7obe11. 11 Oesch,“Pioniere der Zwolftontechnik>” 
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The 4toxzale Msikjepye is rich in musical examples, and Eimert?s concerns are set in 
the pragmatic context of compositional application throughout the theoretical dis- 
cussions.2 Eimert divides the book into two major Sections: the first is devoted to 
theoretical and practical aspects of atonality; the second takes Up historical and aes- 
thetic concerns. The first, more theoretical section is divided into five chapters. While 
the first two brief chapters, entitled “General Foundations” and“The Atonal Lavw of 
Twelve-Tonality”are at points clearly paraphrases of passages 位 om Hauers ZN 
TY2zsex des MsSiRaiiscpet, Eimert begins to go his own way in the third chapter, entitled 
“The Atonal Principle of Melody”Eimertys discussion of twelve-tone melody empha- 
Sizes thealmostinfinitenumber ofmelodies that can arise when the nearly goo million 
possible orderings of the twelve pcs are combined with an unlimited feedom in 
rhythmic confguration. The only caution he offers is that twelve-tone melodies 
Should avoid creating tonal associations and references. Eimert?s twelve-tone melo- 
dies can be termed “melodicaggregates2”; and while each melodicaggregate could also 
be thought of as an ordered twelve-tone series, Eimert does not directly invoke the 
notion of orderingi for Eimert, it is enough that each melodic aggregate circulate all 
twelve pcs. In one of his examples (No. 15), Eimert seems to come very close to What 
we would understand as a simple employment of serial technique: because he has set 
his four-voice example as a canon, the Same ordered series is repeated in each voice. 
However, the second melodic aggregate that follows in each voice is a free reordering 
of the first and does not conform to the any of the Systematic transformations that 
became standard practice in the Schoenberg circle by the late 1920S. Eimert argues 
that so long as the music progresses according to melodic aggregates, the harmonic 
dimension ofthe music is free from restrictions (except, one mightexpect, from creat- 
ing tonal associations). 

In Chapter 4，Eimert takes up the“Harmonic Principle of Twelve-Tonality, the 
“Complex.:2”The complex can be thought of as a“harmonic aggregate”in which the 
defining feature is that all voices in a texture， when taken together， complete the 
twelve-pcaggregate. In afour-voice texturefor instance,all four voices taken together 
unfold a harmonic aggregate even though each voice alone does not unfold a melodic 
aggregate. In the course of considering the ways in which the harmonic aggregate can 
be distributed among two or more voices, Eimert calculates the number of possible 
partitionings per number of distinct voices, prefiguring the discussion of arrays that 
arose in American twelve-tone theory in the 196os and 197os and that finds its most 
complete formulation in the work ofRobert Morris (discussed belov). Eimert shows， 
forinstance,thatin twovoices thereareeleven possible partition patterns:thesewould 


12 Hauer?s two Short twelve-tone books, TDM Melos Zr Paykpe and Za6fioxptecpzti 太 ,both appeared in the 
twoyears following Eimert"xsbook and are pragmatic in thesamewayas Eimertxs book is; Eimerts book 
may well have prodded Hauer to give his own theoretical ideas a similar nuts-and-bolts compositional 
treatment. 
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bel+ll(onenote in onevoice,eleven in the othern),2z+ 1lo,and so on,ending with 11 
十 1. In threevoices thereare 5g possible partitioningsand in four voices there are 165. 
Hethen showshow many different possible orderingsthereare foreach voice based on 
how many pcs it contains: a voice With eleven pcs, for example, could be reordered 
almost4o million ways,buta voice with three pcs can only be reordered si ways. This 
is all by way ofdemonstrating thatas the number ofvoices in a partition increases, the 
numberofpossible melodicpermutations decreases;andasthenumberofmelodic per- 
mnutations increase,the number ofvoices in a partition decrease. 

This concern with the harmonicand melodic dimensions leads, in Chapter g,to the 
consideration of the“Bringing Together of Harmonic and Melodic Principles in Free 
Composition.”Up to this point, Eimert has argued that when the music is unfolding 
according to melodic aggregates, there is great 位 eedom in the harmonic dimension; 
when the music is unfolding according to harmonic aggregates (Complexes) there is 
great freedom in the individual voice parts. In Chapter 5, however, Eimert begins to 
explore ways of coordinating the melodic and harmonic dimensions. Eimert presents 
anumber ofexamples,including one in which three harmonic aggregates are Created 
by unfolding three melodic aggregates according to a 4 十 4 二 4 partitioning Scheme 
(Example 29). Ifthese melodic aggregates were Standard serial transformations of one 
another (which they are nob, this would be an example of a simple two-dimensional 
array based on tetrachordal combinatoriality. As it stands, though,it is at least a note- 
worthy precursorto this later organizational principleand an importantearly instance 
of coordinating the melodic and harmonic dimensions in twelve-tone music. 

UnlikethatofHauer,Eimertys consideration ofthe twelve-tone idea is not driven by 
Spiritual concerns. Instead, Eimert casts his systematic atonalism as a natural develop- 
ment out ofchromatic tonajity and his focus is clearly on the pragmatic dimension of 
his ideas.And while Eimertadmits he owes a good deal to Hauer?s theoretical writing， 
it is also interesting to note that the future co-editor of Die Reihe does not mention an 
ordered series atany pointin his 4tozajle MUWSIRepye.Thereis good reason forthis: until 
late 1924 Schoenberg”s“method of composing with twelve tones related only to one 
another”had not been made public outside of the Schoenberg circle in Vienna. 


Arnold Schoenberg. While the writings of Hauer and Eimert offer Systematic 
approaches to the constant circulation of the twelve-pc aggregate, these approaches 
never caught on with other composers to a significant extent. Instead, it is Arnold 
Schoenberg?s (1874-1951) twelve-tone method that has come to define classic twelve- 
tone practice, with its ordered seriesand forty-eightrow forms based on transposition， 
inversion，retrograde, and retrograde-inversion. It is thus perhaps surprising that 
Schoenberg”s method was the last to be articulated in Print, and when it does appear 
it is explained not by the composer himself but rather by one of his students. Erwin 
Stein?s article,“Neue Formprinzipien”appeared in the September 1924 issue of 
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MUS1ROUtter des 4 celebrating Schoenberg”s fiftieth birthday3 While 
Schoenberg had lectured his students on his new method already in 1923，Stein2?s 
article is the first public articulation of it. 

Stein casts Schoenberg's method in the context of the“crisis”of modern composi- 
tion, by which he means the collapse of tonality and the loss of the form-building 
Potential tonality provides. There is a strong Sense ofthe historical inevitability of the 
Tise of atonajlity, as chromatic tonality gives way to the free use of the twelve pcs. In 
what was to become an oft-repeated historical account of the rise of dodecaphony， 
Stein argues that modern music is turning away 位 om harmony as its Principal structu- 
Tal determinant and toward counterpoint, reversing the stylistic change that occurred 
人 fom Bach to Mozartby returning again to polyphonicthinking. In this context,then， 
Stein introduces inversion, retrograde,and retrograde-inversion transformations into 
thediscussion. Butthesearise notas operations on twelve-pcrows-anideathatwould 
fgure prominently in Babbitt'xs writing - but rather more generally as melodic trans- 
formations of motives. As elements of Schoenberg?s new formal principles, according 
to Stein, these transformations offer melodic variety in the context of motivic unity 
(See also Chapter 29, pp. 911-13). 

The central component holding Schoenberg”s new atonal music together is the 
C7WNdgest 上 (basic shape), which,appearing early in a work, is the source ofall subse- 
quent musical material. Stein offers a series ofoften detailed analytical excerpts drawn 
人 om Schoenberg”s Opp. 23-25 to demonstrate the wide variety of ways in which the 
composer establishes formal logic and structural unity in these pieces. Since the new 
Works that Stein considers are notall dodecaphonic, the nevw formal Principles have to 
generalize across both twelve-tone and non-twelve-tone works; this makes it clear that 
the GUNaLges 好 上 and the row are not necesSarily the same - a GUN4Ges 好 此 need not be 
twelve-tone. It is important to note then that Stein presents the twelve-tone method 
not as the only way, but rather as one approach among many. It thus seems that even 
within his own circle it was not clear that Schoenberg would turn to exclusively 
twelve-tone composition after his first extended dodecaphonic work，the Wind 
Quintet, Op. 26 (completed in August 1924). And even when articles by Stein,， Felix 
Greissle, Theodor Adorno, and others began to explore twelve-tone music, it is not 
clear that these members of the Schoenberg circle ever understood the row as more 
than a melodic resourcei the idea thata row could function as a background context in 
Schoenberg”s music, establishing Structural hierarchy and row disposition within a 
given piece，would have to wait for the later theoretical work of Schoenberg?s 
American exegetes led by Milton Babbitt. 

Inall ofthe discussion around Schoenberg?s twelve-tone method in the decade after 
its public introduction by Stein, the composer himselfis strangely silent. Schoenberg 


13 Stein,“Neue Formprinzipien.”Stein?s English translation appears in his O7bpezxs zz Newm GWiSes, PP. 
57-77. 
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had published his 互 ajzmoNieiepye in 1911 and prepared a revised and enlarged third 
edition in 1922; he was thus no Stranger to music-theoretical discussion. His most 
extended treatment ofhis twelve-tone method appears in his essay“Composition with 
Twelve Tones”which developed out ofa 1934 lecture given at Princeton but was not 
published until 195o - a year before the composers death.!4 Still, by 1925 Hauer and 
Schoenberg had discussed beginning a school of twelve-tone composition in which 
Hauer would teach the introductory classes and Schoenberg the more advanced ones; 
they also considered bringing out a book together, alternating chapters with one 
another. In 1926 Schoenberg left Vienna for a teaching position in Berlin and these 
Plans to collaborate came to nothing. 

In comparingthedodecaphony ofHauer, Eimert,and Schoenberg,certain contrasts 
and similarities arise. Hauer thought ofthe twelve pcs as a kind of Spiritual universe; 
thus, twelve-tone composition was a way of communing with the infinite - the struc- 
ture ofany given Work was only ever part ofa much greater Structure that could never 
be projected in any single piece but was nevertheless already and always present. For 
Schoenberg, his twelve-tone method provided a means for projecting the7UUSIRaLiScpe7y 
CeadaNpe ofa work, though Stein only hints at this; and while there was nothing espe- 
cially spiritual about the method itself the expression of the Cedazpe was Something 
ofa mystical undertaking for Schoenberg. Refecting on his method some twenty years 
after he firstemployed it, Schoenberg likens artistic creation to divine creation (Para- 
phrasing Genesis in the process) and refers his idea of the unity of musical Space to 
Emanuel Swedenborg”s characterization of Heaven. Eimert,， though influenced by 
Hauer's writing, seemed unconcerned with the Spiritual dimensions of composition 
Or dodecaphonyi he focused his efforts instead on the purely technical and pragmatic 
aspect of twelve-tone composition. The picture of twelve-tone theory that emerges in 
the firsthalfofthe 192os is thus one ofa wide variety ofapproaches; the dodecaphony 
of Hauer, Schoenberg,and Eimertare atonce contrasting and related, often hitting on 
Similar technical solutions as responses to very different sorts of questions. And there 
were other approaches as well: in 1925, for instance, Berg?s student Fritz Heinrich 
Klein (1892-1977) published his“Die Grenze der Halbtonwelt>”an essay in which he 
discussesanumber oftechniques - Some ofwhich are twelve-tone - thathe employed 
in his 1921 composition “Die Maschine.”15 Despite the variety of music-theoretical 
writing on dodecaphony and atonality that appeared in Germany and Austria in the 
1920S, however, Schoenberg?s serial method became the most widely known. Brief 
analyses of some early twelve-tone Works from the Second Viennese School appeared 
in musicjournals and prefaced the published scores,explaining the idea ofthe rowand 
its transformations, providing a guide to form in these pieces, and introducing many 
musicians to the technical aspects ofdodecaphony. 

14 Schoenberg,“Composition with Twelve Tones (1).” 


15 Klein “Die Grenze der Halbtonwelt”; trans. in Headlam, “Fritz Heinrich Klein?s "Die Grenze der 
Halbtonwelt2? 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


612 JOHN COVACH 


Twelve-tone notation 

Composers of chromatic music often complain that standard notation makes reading their 
musicmore difficultthan it needs to be. Shown below are three different approaches to twelve- 
tone notation that were designed in the early part of the twentieth century to make atonal 
music easier to read. The first of these is Hauers Zwolftonschn 龙 which is based on the key- 
board: reading like a keyboard standing sideways and going from low to high, the lines stand 
for the black keys, While the spaces stand for the white ones (the second excerpt is a tran- 
scription of the first),A second form of dodecaphonic notation was developed by Jefim 
Golyscheff (1887-1970): all notes with solid note heads are natural, while all those with an 
“x”inside the notehead are raised one half step (the example is drawn from Eimerts Atonale 
AMMus/klehre). The third is from Schoenberg and features three lines, the lowest of which is C， 
the next highest E, and the top line GMAb. slanted lines are used to show the notes in between 
these, with a line above a note indicating a half step above the lower line, a line below indi- 
cating a half step below the upper line, and line through the note showing the note a whole 
step above the lower and below the higher Schoenberg provides a transcription drawn from 
his Perrot Lunaire. 


A Hauer, To Teset,p. 56 
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C  Schoenberg,“A NewTwelve-Tone Notation?” (1924), in Sbyle atd 7dea,pp.356,359 
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Further development of fwelve-tone theory, 1930-45 


While Schoenberg?s particular method would come to dominate the public perception 
of twelve-tone music in the decades that followed its inception in the early 192o0s， 
many composers and theorists devised their own ways of engaging the twelve-tone 
idea, in Some cases appropriating aspects of Schoenberg?s method. Numerous essays 
could be written on the wide variety ofidiosyncraticapproaches to twelve-tone theory 
and composition thatarose in the 193os and 194os, butthe rise oftwelve-tone modal- 
ity during this period provides a representative instance ofways in which Schoenberg?s 
method was adapted and extended. 


Richard S. Hill， While in many instances the use ofmodes in music ofthe firstthird 
ofthe twentieth century is derived from late nineteenth-century musical evocations of 
folk and exotic styles, the notion of mode when used in the context of counterpoint 
has clear ties to Western musics pretonal past. Stein had already argued that atonality 
was alogical successor to chromatic harmony, casting this development in a historical 
COntextthatsuggested thatatonality was an inevitable consequence oflate nineteenth- 
century and early twentieth-century extended tonality. While one may question the 
Hegelian teleology of Stein?s position ,it is clear nonetheless thathe - like many ofhis 
generation - evinced a pronounced concern for history. It is perhaps not SUrprising in 
this context that Some composers and theorists in the 193os looked to history to 
Provide suggestions for the further development of the twelve-tone idea. Ifharmony 
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in atonajlity was an important problem - and many clearly thought it was - perhaps 
turning to the European music that preceded tonal harmony could provide some 
anSwWers Or SUggeSst Some alternative “roads not taken>”that could now be explored in 
the wake of tonality”s perceived exhaustion. And among the first theorists to begin 
working out the consequences of viewing dodecaphony through the lens of modal 
counterpoint was Richard S. Hill (19o1-61). 

In his 1936 essay,“Schoenberg?s Tone-Rows and the Tonal System of the Future>” 
Hill provides a summary of twelve-tone theory, including the writing of Hauer and 
Eimert，as well as offering what is probably the most thorough summary of 
Schoenberg”s twelve-tone music Up to that point. Hill catalogues in careful and 
impressive detail the full range of techniques Schoenberg uses for combining, parti- 
tioning, and reordering rows in his Opp. 23-35. It is clear from his discussion of the 
music that Hill had studied these pieces - and the secondary literature Surrounding 
them - very closely. Hillxs most important theoretical point about Schoenberg?S 
twelve-tone music, however is a complaint: according to Hill, Schoenberg?s manipu- 
lation of the rows in many instances is impossible to discern aurally While he clearly 
holds Schoenberg in high regard asa composer, Hill nevertheless believes thata way of 
employing the twelve-tone idea that renders dodecaphonic processes more vivid 
aurally must be developed and forwards his notion of twelve-tone modality as a pos- 
Sible solution . 

Hill begins his theoretical consideration ofmodality with a C major scale, pointing 
out that merely writing an ascending major Scale tells us very little about its musical 
Properties. If we were to notate the Scale in such a way that we Provide not only its 
content,， but also information about the ways in which the elements relate to one 
another in a musical sense, this would be far more useful and more representative of 
the aural experience of music in C major. Hill calls this way of construing C a “func- 
tional mode”and lists both prime and mirror forms of the C major scale by way of 
illustration. In the prime form, middle C is followed bythe Gafifth above (instead of 
D),andthen bytheEathird below G.This suggests thatin afunctional sense G is more 
closely related to C than D is, and in the same way thatE is more closely related to G 
than to D is as well. D occurs as the penultimate tone in the functional mode, appear- 
ing a major second above the final C (which is an octave above middle C). While one 
may disagree with Hillxs founctional ordering, one can Still see how such an ordering 
might provide more useful information than the usual strictly ascending ordering 
does. 

For Hill,simply running o 企 the tones in a twelve-tone row or any of its transforma- 
tions is the parallel to the standard notation of a Scale - it provides content with no 
Sense of functional relationships between the elements. This is why Schoenberg?s 
twelve-tone music is so hard to understand, Hill argues.The rows areused in a motivic 
way and in Practice Schoenberg?s disposition of row forms becomes excessively com- 
plicated, obscuring motivic relationships. What is needed instead is the development 
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ofdodecaphonic modes:“Twelve tone composers .. .would atfirst manufacture their 
Own rows or functional modes, as they, in fact,arenovw doing.Astime wenton,abody 
of these modes would come to be recognized as SuUperior to the rest. These in turn 
would probably be whittled down until fnally only a chiefand a couple of subsidiary 
modes would be left.>36 Hill then mentions that these new twelve-tone modes might 
be used to establish contrapuntal lines, “as in medieval times.217 

Hill was not a composer, and so while he may have thought he could see the prom- 
ised ljand ofdodecaphonic milk and honey, he could nothimselflead twelve-tone music 
in to it. Instead, it would 人 a]l to two composers, ErnstKrenek and his student George 
Perle, to further develop the notion of twelve-tone modality. Hill*s essay sets out the 
two most important issues to be taken up byKrenek and Perle: the notion that preto- 
nal counterpoint could be used as a model for further development of dodecaphony 
and the idea that the row can establish a meaningful musical context while not having 
to appear as an ordered series on the surface of the piece. 


Ernst Krenek.， Hillbs essay had an important impact on Ernst Krenekos (19oo-91) 
thinking about twelve-tone composition.Krenek addressed Hill>s writing in his MysSzc 
巨 eye4U10 Nowm,as wellasin his 194oaddress 兴 StudyofCadential Formations in Atonal 
Mnusic2”Hill and Krenek corresponded privately on dodecaphonic concerns,andin the 
Opening paragraphs of his 1943 article,“New Developments of the Twelve-Tone 
Technique>”Krenek acknowledgestheinfuence ofHillysessayand especially his func- 
tional modes.18 Krenek seemas to have struggled mostwith the notion ofdodecaphonic 
functional modes,which Krenek calls“extra-motival”- aterm that does notappear in 
Hills essay but is used by Perle in his 1941 article discussed below. 

Krenek'?s solution to the question ofextra-motival modality was to use the two com- 
plementary hexachords of a row to Systematically generate a ljarger collection of hexa- 
chords. Thus, beginning with the complementary and ordered hexachords <F, G, A， 
Bbp，Db,，Eb>, <B,C, D, E, FE#,，G 检 , and the inversions of each, Krenek performs two 
kinds oftransformation. The first is rotation, which transforms the first ordered hexa- 
chord, for instance, to <G, A, Bb, Db, Eb, F> and then <A, Bb, Db, Eb, F, G>, and so on 
Until the rotation produces the original hexachord. This process results in six modes 
Krenek terms “diatonic.”In a second type of transformation procedure,Krenek then 
transposes each of these rotated hexachords obtained in the first procedure such that 
each hexachord begins on the same pitch class as the first; the first rotated hexachord 
given above thus becomes <F, G, Ab, Cb, Db, Eb> and the second <F, F#, A, B，C#,，D#>. 
This second operation produces modes Krenek calls“chromatic.”Using these proce- 
dures,Krenek forms six diatonic modes each from the original row and its inversion， 
and six chromatic modes from the rowand its inversion, making twenty-four possible 
modes. Krenek employs these twelve-tone modal materials in his Za7zeNtZ 友 O Je7e1l0e 


16 Hill“Schoenberg"s Tone-Rows”p. 33. 17 Ibid. 
18 Adiscussion ofthe Hill-Krenek correspondence may be found in Stewart, B1USt KeNER, PP. 224-25. 
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Probpetre,op.93 (1941-42),andhis 1943 article includesanumber ofexamples drawn 
人 fom that work to illustrate his application ofthe modal hexachords. 

It is important to note that with his notion of diatonic and chromatic transforma- 
tions,Krenek introduces the idea of rotation into twelve-tone theory, though the pro- 
cedure of rotation had been present in the dodecaphonic music of Hauer, Schoenberg， 
and Berg for over a decade by this time. Far more Significant is the way in which the 
IOW itself recedes from its role as a motivic entity on the surface to one that generates 
material from the background -to return toKrenek?slanguage,itis no longer motival， 
butnow extra-motival. The row in its original form need notbe literally presentin the 
piece, and the use of chromatic modes even allows the possibility that some passages 
will not use all twelve tones. This is a clear departure from Krenek's motival approach 
to twelve-tone composition as itappears in his Stzxdies zz Coxptezbotzt of 194o,in which 
therowis subjectto the Schoenbergian operations oftransposition,inversion,and ret- 
Tograde. WhileKrenek's motival and extra-motival approaches each arise frfom a desire 
to extend historically validated contrapuntal practices into twelve-tone music, they 
produce highly contrasting results. While Stxdies zi Cowptezzbpott may be grounded in 
the thinking of Schoenberg?s students from the twenties and thirties, Krenek?s extra- 
motival procedures are the ones thatmostclearlytakeup Hillys vision ofa tonal system 
of the future. 


George Perle. Fascinated especially with the dodecaphonic structure of Berg?s Zic 
SUite, George Perle (1915-) also developed a way of employing the row in an extra- 
motival context. Perle acknowledged that Hills article was the first to suggest the 
Dotion of twelve-tone functional modes, but he insisted that he was unaware of the 
essayuntil after hehad worked outhis particularversion oftwelve-tone modality. Perle 
was also a student of Krenek's at the time the latter was developing his approach, but 
he may havehad more infuence onKrenek in this regard than the older composer had 
onhim. In many ways,in fact, Perleys twelve-tone modality is much closer to what Hil 
Proposes than are the diatonicand chromatic modes of Krenek. 

Perleunderstands modality in a very general sense and his theoretical writing makes 
no attempt to reconfigureelements ofmodal counterpoint in a dodecaphonic context. 
He begins with a series ofdescending fifths - C, F, Bp, Eb,Ab, Db -and ascending ffths 
-C,G,D,A,E,B, F#- 人 在 om which he constructs a row by interleaving the two (allow- 
ing for enharmonic notation): C, F, G, Bb, D, Eb, A，G#, 下 ,C#，B,，F#. Because of the 
Structure ofthe rovw its transposition beginning on F# is identical with the retrograde 
of original form beginning on C. Since Perle does not consider retrograde forms to be 
distinct entities in his approach, there are only Six discrete transpositions of the row 
available. Perle does employ inverted forms of the row, and there are likewise six dis- 
crete inversion forms available. This row serves as the basis for Perle”s system - no 
others are used - and as a consequence he is able to employ a limited number of pos- 
Sible forms, twelve as opposed to the Schoenbergian forty-eight. 
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Perle focuses his approach on each toneand its immediate neighbors; the row estab- 
lishes functional relationships for each pc that the composer may employ freely 
without regard to the literal serial ordering of the pcs in the twelve available transfor- 
mations. Perle organizes these clusters ofneighbor tones bycombining row forms into 
modes. Inversion forms starting on C and F, G and Bb, and D and Eb (reflecting the 
dyads form the first hexachord of the original series) produce neighbor-tone collec- 
tions of stacked fifths, thirds (minor-minor seventh chords), and fourths respectively， 
as do transpositions Starting on C and G,F and D,and Bb and A (the dyads fom the 
inverted form). While the manner in which Perle combines his materials may seem 
complicated,the results produce a palette of possible combinations that are limited in 
comparison With Schoenbergian procedures (owing in large Part to the symmetry of 
the central row) and match closely Hills call for a small number of modes that would 
be superior to the rest. Most importantly, Perle offers a solution to organizing dode- 
caphony in which the row creates musical context withoutappearing in any literal way 
on thesurface ofthe work.Though he insists he was unaware of Hills article when he 
developed his approach, Perleended up addressing Hillys concerns in a very Systematic 
and comprehensive manner. Perle?s later articulations oftwelve-tone modality did not 
differ much from the form presented in 1941. The most widely known discussion is 
probably the one found in his Se7ial Comtzbositoz 10 4topalitb) of 1962, reproduced in 
Subsequenteditions ofthatbook until Perle later published an expanded version of his 
theory - a result of his work with the composer Paul Lansky - in 1977 as Temme-7o711e 
70NCQLt). 


Twelve-tone theory Since 1945 


The Second World War and the events leading up to it signifticantly impeded the dis- 
Semination of twelve-tone music and theoretical writing. Printed scores of the works 
of Schoenberg, Berg, and Webern were especially di 伍 cult to come by, particularly for 
those outside Germany and Austria; this prevented the careful study ofthese works by 
many interested scholarsand composersand greatly attenuated the benefits ofthe arti- 
cles one could fnd, often concerning pieces readers had neither heard nor played. Both 
Babbittand Perle have commented on the paucity ofscores and information regarding 
twelve-tone music during this period.19 Perle even attributes the development of his 
own dodecaphonic theory to his misunderstanding of Schoenbergian Practice.zo As 
this chapter has made clear, there was nonetheless some music-technical writing avail- 
able to readers during wartime: Krenekss Stldies 2 CozWtte7bott or Hills article in THe 
MsSicaL QuUaxterb, for instance. The period after the war, by contrast, savw the publica- 
tion and widespread availability ofa number of books devoted to twelve-tone music: 


19 Babbitt, TYDyds 4boxt Mzsic, p. 6; Perle, THe Listej2t9 Co 加 ose7) p. 128. 
20 Perle, THe Tiste712t9 CoNtzpose1, PP. 129-34. 
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Twelve-tone modes 

The graphic aspects of the modal systems of Hi Perle, and Krenek differ at least as much from 
one another as the systems themselves do. Here Hill opts for standard notation, arranging the 
notes of a C scale in two inversionally related forms according to their “function”within the 
major mode. Perle employs a symmetrical row to generate clusters of neighbor tones by com- 
bining pairs of inverted transformations of the original row (not shownm). Krenek employs a 
table to show the diatonic (left column) and chromatic (right column) modal transformations 
that result from his procedure of systematic rotation and transformation within a single twelve- 
tone row (given as the top pair of hexachords on each columnm). 


A_ Hil“Schoenberg"s Tone Rows”p.21 


Frm 和 回回 四 加 了 


B Perle, “Evolution ofthe Tone Row:”Pp.283 


了 
meighboring tones pe 全 人 所 
如 


axXig tones 由 主 


1 II III 1V V V1I 6 5 4 3 2 和 


2Xis tone3 六 
人 


C 天 renek“Extents and Limits”Pp. 74 
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American Karl Eschman?s CHa1lI1I Fo7s Mi Mode7t Msic appeared in 1945,and from 
the Schoenberg camp came Josef Rufer?s Koxmzbos 说 0o0 ME WO TOe1 in 1952，and 
Schoenberg?s own essay“Composition With Twelve Tones>”in 195o. In Paris, com- 
poser and conductor Rene Leibowitz published his theoretical writing on dodecaph- 
ony, Organized concerts of twelve-tone music, and taughta number ofstudents, some 
of whom - such as Pierre Boulez - would soon go on to extend the twelve-tone idea， 
developing a markedly European approach to integral serialism . 


Rene Leibowitz. With his Scpoezpbezgz et so Ecole in 1947, Reng Leibowitz (1913-72) 
offered the first attempt at a comprehensive study of the music of Schoenberg, Berg， 
and Webern. Following a familiar mode of presentation and arguing his position at 
Some length, Leibowitz casts the three composers in a teleologically driven historical 
COnteXxt with Schoenberg as the pivotal fgure. According to Leibowitz, the history of 
polyphony can be seen to focus first on contrapuntal concerns (medieval and 
Renaissance music) and later on harmonic ones (Classical and Romantic music); only 
the harmonic counterpoint of Bach seems to hold these two sets of concerns in a 
perfect, if historically precarious，balance. It thus turns out that counterpoint is 
mostly a Secondary concern in music after 175o, appearing occasionally but almost 
always Subject to harmonic and tonal concerns. It is Schoenberg who “reactivates” 
polyphonic “evolution”with his turn to atonality, and with his twelve-tone method 
establishes organizing principles for anew world ofsound.”Leibowitz subtitles the 
Section of his book dealing with Schoenberg and his music “The Origins and 
Foundations of Contemporary Music.”The following section devoted to Berg?s 
music is Subtitled “The Awareness of the Past in Contemporary Music”while the 
Section on Weberns music runs“The Awareness of the Future in Contemporary 
Mnusic.”Thus with Schoenberg the master at the center of a new era in the develop- 
ment of music, one of his students looks to its rich past while another points the way 
to the future. 

While Leibowitz places tremendous emphasis on the historical importance of the 
musiche discusses,healso devotesasignificantamount ofattention to the music itself， 
providing detailed ifoften fragmentary analyses of dozens ofworks by the three com- 
posers. His next book，7ptrodxctioz 2 VC NSigUE de doWze 501S，takes Schoenberg?s 
Variations for Orchestra, Op. 31 as its central analytical example; here Leibowitz pre- 
Sents even more detailed analysis, offering at times measure-by-measure, TOW-by-Tow 
accounts of this extended twelve-tone Work. While he occasionally hits upon System- 
atic properties in dodecaphony (he notices the consequences of odd and even index 
numbers under inversion, for instance), his thinking on twelve-tone music remains - 
to use Perles term - motival. At the end of his second book, in fact，Leibowitz 
addresses the Perle and Hill articles discussed above (also briefy mentioning Krenek?s 
writing in Mzxsic 万 eyeatd Nom). Herejectsthenotion ofestablishingthe kind oftwelve- 
tone modality Perle describes, calling it“static”and claiming that Such ideas have 
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already been left behind by other developments in twelve-tone technique.21 Whatever 
developments Leibowitz may have had in mind, it is clear that he fnds no value ip 
working toward an extra-motival conception ofthe rowyand itis this claim,along with 
the reliance on historiographical arguments, that Babbitt will soon attack. The impor- 
tance of Leibowitz?s extensive Writing in the mid and late 194os is that it establishes a 
kind ofpost-World War II dodecaphonic orthodoxy, based on the music ofthe Second 
Viennese Schooland focused on the primacy of pitch relationships,againstwWhich com- 
posers and theorists subsequently would react. In 1949, Leibowitz?s Scpoezpe1g etSON 
Ecole was published in an English translation by Schoenberg”s American student Dika 
Newlin. Newlin”s translation，along with Leibowitz?s friendly relations with 
Schoenberg himself went a long way toward establishing the credibility of 
Leibowitz?s writing internationally. 


European serialism. Before his work was available abroad，Leibowitz>s dodeca- 
phonic advocacy was felt first in Paris and then at Darmstadt; and it is likely that his 
books provide an accurate View ofthe seminar teaching and compositional instruction 
in which he was engaged in the late 194os. But there was another infuential approach 
to modern compositional thinking thataffected composers in Paris atthe time, as well 
asat Darmstadt in the early fifties (following Leibowitz?s tenure there),and this came 
位 om Olivier Messiaen (1908-92).22 The French composer had published his 7ecpzzzgxe 
Le MO LONGU9e MMSiCal in 1944 - an important work in twentieth-century theory but 
one that does not engage twelve-tone composition at all. In the late 194os Messiaen 
was 人 ascinated with Stravinsky?s use of “personnages rhythmiques”as they could be 
found in his Ze Sacre dx jitejtbjs and he Spent a good deal of time working through 
this with many of the same students who had attended Leibowitz?s sessions. Pierre 
Boulez (1925-) assumed the role as spokesman forthis group ofyoung composers and 
Imuch ofwhat Messiaen was teaching regarding Stravinsky?s rhythmic practice can be 
found in Boulez?s 1948 article,“Propositions”; Boulez later expanded his work on 
Stravinsky?”s music with his“Stravinsky demeure”of 1953. The crucial point for 
Boulez was to establish that rhythm could be separated from pitch, and thus be seen 
to engage in a kind of counterpoint between domains. This constituted, for Boulez at 
least, the basis for his strong break with Leibowitz and his more traditional, pitch- 
based thinking: while some accounts have attributed the rift to Boulez?s advocacy of 
Webern's music over that of Schoenberg - best seen in Boulez?s controversial essay， 
“Schonberg is Dead”of 1952 - the central issue has more to do with what might be 
called the“emancipation ofthe rhythmic domain.>” 

In partunderthe infuence of Messiaen?s idiosyncratic adaptations ofordering (but 
Dot twelve-tone) Practices in his Woades de yalex1y et dptelsitEs (1949)， composers at 


21 Leibowitz, Za MtNS10Ue, pp. 274-75. 
22 See Vogelbs two-volume Scpbtbe1g 2010 die Pole for a detailed consideration of European serialism， 
and especially for an insightful account ofthe development of Darmstadt in the late 194os and 5osS. 
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Darmstadtin 1951 began developinganapproach to serialism thatextended theuse of 
an ordered series to rhythm, dynamics, and timbre.23 The logic behind this extension 
of the twelve-tone idea to non-pitch domains is spelled out initially by Boulez in his 
“Eventuellement...”of1952.Accordingto Boulez,Schoenberg'stwelve-tone method 
constitutes a tremendous advance in modern composition, but it is innovative only in 
the pitch domain; in regard to rhythmy, timbre, and form it is still hopelessly mired in 
the past. Stravinsky>ys music has demonstrated that rhythm can be an independent 
component in musical composition. It thus makes sense to bring these two practices 
together, treating rhythm with as much serial consideration as has been reserved tra- 
ditionally for pitch. Boulez goes on to cite examples ffom his own Popjpotie 和 (1951) 
and 95txcti1es, Book 1 (1951-52) to illustrate his recent practice of employing rhyth- 
mic series of both twelve and less than twelve values. 

Toward the end ofhis essay Boulez refers to the new possibilities for the control of 
duration and timbre thattape composition offers,a topic he takes up in more detail in 
his“An der Grenze der Fruchtlandes (Paul Klee)”- his contribution to the firstvolume 
of Die Reihe,edited by Herbert Eimert and Karlheinz Stockhausen (1928- ). In 1952， 
Eimert published his Zepzpgzxcp der2Zy6lfioxztecpzti,now organizing his thinking around 
an ordered row (which had not played a role in his earlier 4toxzale WMSTRLeye). Eimert 
had begun working on establishing an electronic music studio in Cologne in 1951,and 
Stockhausen began composing electronic pieces there in 1953, after having Spent a 
year Working at the ORTEF studio in Paris with Pierre Schaeffer.，Eimert and 
Stockhausen founded Die Rezie in 195g,ajournal that acted as the central voice of the 
European avant-garde and Which over the next few years devoted attention to a 
number of topics. The first volume is devoted to electronic music, and Eimert?s con- 
tribution offers a clear and well-argued Statement of the ways in Which electronic 
music extends the twelve-tone idea to all domains of musical creation, making it the 
perfect medium for integral serialism. A number of Stockhausen?s early theoretical 
essayS also appear in Die Reihe,including his important discussions ofelectronic music 
and serial proceduresin“...wiedie Zeitvergeht...”(Seealso Chapter2o,pp.717-18.) 

Despite the stated intention of many European Serialist writers to move beyond 
Leibowitz?s dodecaphonic approach, the general approach to the ordered series - iD 
whatever domain - continued to be primarily motival. The emphasis tends to 包 ]l less 
on creating a Single ordering that is projected in a number of domains and more on 
creating anumber oforderings, each assigned - at least initially - to a single domain. 
The resujlting serial counterpoint between domains is the result of elevating rhythm， 
timbre, and dynamics to the level of pitch in compositional importance, and marks a 
general distinction between the European approach advocated by Boulez， 
Stockhausen,and Eimertand theAmerican one advanced by Babbitt and his students， 
which keeps pitch as the primary element. In this context it is interesting to note that 


23 SeeToop,“Messiaen/Goeyvaerts>foravaluableanalyticalaccount ofthe compositions arising 人 om 
thethesummer of195l at Darmstadt. 
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the approach to rhythmic independence put forward first by Boulez was anticipated 
by Berg?s-student Fritz Heinrich Klein in 1925;Klein?s theoretical article“Die Grenze 
der Halbtonwelt”(mentioned briefy above) describes his use ofboth a twelve- and an 
eleven-attack rhythmic motive in his 1921 composition,“Die Maschine.2”24 In fact, at 
the conclusion ofhis 1964 reworking ofhis 1952 twelve-tone book, Eimert points ouUt 
that not only Klein, but also both he and Golyscheff were working with rhythmic 
Organization in a twelve-tone COnteXt.25 


Milton Babbitt. In the United States the development of the twelve-tone idea fol- 
lowed the path toward extra-motival use of the row set down first by Hill. In one of 
Milton Babbittxs (1916- ) first publications as a writer on music, the composer offers 
a_ Ieview of Leibowitz?s Scpnoepe19g et SO 6cole. Babbittxs complaints regarding 
Leibowitz?s Work not only serve to highlight what was to become an important dis- 
tinction between American and European approaches, but also touch on what would 
become the central tenets in Babbittxs later writing on dodecaphony. Babbitt makes 
two distinct but clearly related points. He argues that while it is fascinating to reflect 
on the historical aspects of Schoenberg”s music and career, the fact is that this has 
nothing to do with what is most important about the twelve-tone idea; when 
Schoenberghituponhis twelve-tone method,he discovered arich musical contextthat 
offered a wealth of structural possibilities. In coming to terms with the consequences 
of Schoenberg”s method, one discovers that the Structure ofany given row combined 
with the standard four operations, produces a System of relationships that can be char- 
acterized theoretically and that create an extra-motival conteXt that is newly estab- 
lished with each work. The problem with Leibowitz, as Babbitt sees it, is that his 
analyses never Scratch the Surface of this extra-motival Structure, and that all the dis- 
cussion of Schoenberg?*s place in history is beside the point. 

In his“Some Aspects of Twelve-Ione Composition” - published in 195g,and thus 
in the wake ofthe first published theoretical articles from Boulez and Stockhausen - 
Babbitt continues to distinguish his approach from the European one,butnow he sets 
his thinking in contrast not to Leibowitzs motival dodecaphonic orthodoxy，bnut 
rather to the new Wave of continental serialists. Basing his theoretical remarks on his 
Unpublished 1946 dissertation“The Function of Set Structure in the Twelve-Tone 
System>”(which was not accepted at Princeton University until 1992), Babbitt intro- 
duces two ideas that would come to be central to American twelve-tone theory in the 
decades thatfollowed: combinatoriality and derivation. The first ofthese refers to any 
pair ofthe forty-eight possible rows in which the first six pcs ofeach together form an 
aggregate ofall twelve possible pcs.The same property can ariseusing thefirstfour pcs 


24 See Headlam“Fritz Heinrich Klein?s "Die Grenze der Halbtonwelt>”for a comparison of Klein?s 
esSay With his composition “Die Maschine.>” 

25 In his“Pioniere der Zwolftontechnik,” Hans Oesch presents a detailed argument for Klein， 
Golyscheft and Eimert as important precursors to post-World War II serialism . 
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of three rows (tetrachordal combinatoriality) or the first three pcs of four rows (tri- 
chordal combinatoriality). Babbitt lists the si 这 “all-combinatorial”hexachords and 
discusses Schoenberg”suseof semi-combinatorial”hexachords in many ofhis twelve- 
tone works.2 Derivation refers to a process whereby, for instance, the initial trichord 
of a row can be used to arrive at a new“derived”row by employing the standard 
twelve-tone Operations of transposition, inversion, retrograde, and retrograde-inver- 
Sion. 

In the articles that followed, Babbitt continued and extended his discussion of the 
Structural properties of the twelve-tone System. In “Twelve-Tone Invariants as 
Compositional Determinants>”for instance, he draws attention to the ways in which 
both segmental and non-segmental collections of pcs remain invariant under the stan- 
dard operations. This is crucial, according to Babbitt, because the twelve-tone System 
is a“permutational”system, not a“combinational” one like tonality: while one key 
can be distinguished from another on the basis of content (Some pcs are diatonic while 
others are nob, twelve-tone rows differ only in terms of the ordering of identical con- 
tents (all twelve pcs). It is thus important to attend to the Specific ways in which the 
pcsare reordered - when a collection ofpcs fom one rowform map back into the same 
Places in a second one, that constitutes a Special property that can have compositional 
Consequences. In order to keep track of both the pcs and the Spots in the row they 
Ooccupy, Babbitt represents each elementin integer notation as an ordered pair: the first 
integer Stands for order position, while the second represents the pitch class. The first 
element in a row beginning on G, for instance, might be oo, while the second is 1;9. 
Thus from the first element to the second, the G (represented by the second o in the 
first pair) moves to E Cnine half steps up, represented by the 9 in the second pair). By 
Using integer notation and assigning values to represent both pitch class and order 
position, Babbitt is able to reduce the number ofoperators in his System to two: trans- 
position and inversion.Aretrogradeissimplyan order-number inversion,wWhile a rota- 
tion is an order-number transposition. A retrograde inversion is simply an instance of 
inversion applied to both pcand order-number domains. 

Byapproaching the twelve-tone System in this way, Babbitt is able to argue that the 
TOW is not only extra-motival in Perle”s pitch-oriented sense (though Babbitt does not 
Use this term), but also extra-motival in any musical dimension the composer chooses. 
Serialization of non-pitch domains can be based on a single row which having been 
formulated mathematically becomes an organizational Structure that is no longer Spe- 
cifically pitch-oriented anyway. Babbittxs approach to rhythmic organization, which 
appears first in his“Twelve-Tone Rhythmic Structure and the Electronic Medium 
relies on an order-number/pitch-class isomorphism and contrasts the polyphony of 
domains found in continental serialism with a more organic representation ofthe same 


26 Space does notallow an extended or detailed consideration of Babbitt”s twelve-tone thinking. For 
SUch an account, See Mead, 47 Jptrodxctioxt 如 太 e MUSiC or Miltox Bapbi 比 For a detailed account of 
Babbittxs infuence on American serialism, see Peles,“Serialism and Complexity” 
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IOW Structure, projected Simultaneously in multiple domains. That Babbitt bases his 
thinking on Schoenberg?s Practice is also revealing in contrast to the theoretical posi- 
tions of both Perle and Hill; rather than thinking of Schoenberg?”s practice as motival 
(and thus requiring a nevw dodecaphonic Practice that would overcome this), Babbitt 
instead argues that Schoenberg”s practice had always been extra-motival，or as he 
Prefers to describe it, “contextual.”With his“Remarks on the Recent Stravinsky>”of 
1964，Babbitt was also among the first to explore the theoretical dimensions of 
Stravinsky?s twelve-tone Practice,especiallytherotationalarray-adodecaphonic pro- 
cedure Stravinsky likely developed from theapproaches ofKrenekand Perle discussed 
above. 


American theory in thewake ofBabbitt. Babbittxs theoretical writing,which con- 
tinued to appear in the decades after the first important articles，was enormously 
infuential forAmerican composers and theorists.Along with Allen Forte, Babbitt was 
instrumental in establishing the conceptual bases for the discipline ofmnusic theory in 
the 196os and 70s. While Fortes 1973 book, THe Strxcttye of4tozal Msic, Served as the 
basis for much work in atonal music generally, Babbitt's thinking was taken up and 
extended by a number of younger theorists. David Lewin?s “A Theory of Segmental 
Association in Twelve-Tone Music for instance, extends Babbittys work on segmen- 
tal invariants in Schoenberg?s twelve-tone music, and his “A Study of Hexachord 
Levels in Schoenberg?s Violin Fantasy”expands Babbittxs notions ofcombinatoriality 
and hexachordal invariants. Donald Martino"xs“The Source Set and Its Aggregate 
Formations”offers a detailed exploration of derivation, while Andrew Mead's study, 
“Some Implications of the Pitch Class/Order Number Isomorphism Inherent in the 
Twelve-ITone System,”exhaustively explores the dialectic between order and pitch 
operations. Much of this work appeared in Persjectpmes of Nem MsSic，which was 
founded at Princeton in 1962,in partasaresponseto DieReihe,andbecametheleading 
publication in American dodecaphonic theory for three decades. In 人 fact, the 196o-9o 
period saw a tremendous explosion in writing and theorizing on twelve-tone music - 
afood ofdodecaphonic information and discussion like no other time in the history 
of twelve-tone theory. 

While many articles or books could serve to represent this phase oftheoretical activ- 
ity, perhaps the most cumulative one is Robert Morris?s Co1tbos 谨 OU 1 太 Pit CLASSe5 
of 1987. In one volume，Morris pulls together much of the theory generated by 
American dodecaphonic theorists in the period since Babbittxs“Some Aspects>”and 
while he casts his book as a composition treatise meant to appeal to a readership 
beyond that of twelve-tone composers and theorists, his Study still serves as the best 
Single introduction toAmerican twelve-tone theory, and may, in time, beviewed as the 
culmination of Babbitt"xs project in dodecaphonic thinking. Morrisys book, like John 
Rahn?s Basic 4tozal THpeo7y of 198o, addresses both twelve-tone and atonal theory， 
betraying the infuence that Babbitt's rigorous - and Some would complain“mathe- 
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matically oriented>- modeofinquiry has had beyond thebounds ofserial theory since 
theearly 196os. Indeed, Babbitt*searlysupportfor Schenker?stonaltheoryhelped fuel 
interest in an area that has been a central topic for American theorists since the begin- 
nings of the discipline in the late 195os, while his mathematical modeling has infu- 
enced recent neo-Riemannian theory. 


The decline oftwelve-tone theory? 


We return at the end of this chapter to one of the points 位 om which we Started out: 
namely, the relationship between dodecaphonic music and theory. Most twelve-tone 
writing - no matter how descriptive it may be - at least carries with it a prescriptive 
aspect. Such a prescriptive dimension is useful so long as thereareasignifcantnumber 
ofcomposers who write music that somehovw relates to dodecaphonicthinking. Butas 
composers have turned to new ways ofthinking abouttheir music in recent years (and 
perhaps in reaction to modernism generally,with which dodecaphonicthinking is seen 
to bejoined atthehip),the prescriptive component in twelve-tone theoretical writing 
has tended to recede. American music theory in the 199os has tended to focus on new 
ways of understanding 人 amiliar dodecaphonic works (Schoenberg，Berg，VWebern， 
Stravinsky) or on ways ofunderstanding less familiar twelve-tone music(Hauer,Klein， 
Krenek). Thus the trend - atleastin English-language twelve-tone writing - Seemas to 
be of theory following practice, treating the repertory itaddresses no longer as a vital 
concern,butratherasahistorical subject.This probably signals moreatransformation 
of twelve-tone theory than its decline. Whatever the future of dodecaphonic theory 
maybe,itwould be di 伍 cultto denythatits pastplaysa centralrolein our understand- 
ing of concert music in the twentieth century. 
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Theevolution ofrhythmic notation 


ANNA MARIA BUSSE BERGER 


Itis di 伍 cult to exaggerate the importance of rhythmic notation to the early history of 
Western art music. While the early chant repertories were by no means sung uniformly 
with even note values, our understanding of their rhythmic performance must remain 
Speculative given the lack ofany form of secure rhythmic notations.!: It was only in the 
thirteenth century that musicians in Paris first established a rudimentary notation to 
indicate rhythmic patterns using a System of six rhythmic"“modes.”Over the next two 
centuries,as musical culture graduallyevolved from one thatwas largely oral to one that 
was Written, more precise rhythmic notations were developed to accommodate the 
increasinglycomplex polyphonicinnovations ofmusicians.Atthesametime,though,it 
mustnotbeoverlookedthatthedevelopmentofincreasinglypreciserhythmicnotations 
contributed to these innovations by allowing composers greater Stylistic freedom. A 
good example can be seen in the emergence ofthe isorhythmic motet, which could not 
havecomeintoexistencewithoutthe developmentofnewrhythmicnotations.The prin- 
cipal innovation herewasthe“mensural” System bywhich ever more complexrhythmic 
relationships,allowingfordupleortriplesubdivisionsofnotevalues,could beexpressed 
within theduration ofa given unit oftime. In thelate fourteenth and early fifteenth cen- 
turies,rhythmicpossibilitieswerefurtheraugmentedthroughtheuseofasystem ofpro- 
portions. Eventually， however, a profusion of competing notational Systems led to 
widespread confusion thatthe greattheorist-reformerTinctoristriedtoeliminatein the 
late fifteenth century, although with only partial success. It is obviously not possible in 
this chapter to provide a comprehensive description and analysis ofmedieval rhythmic 
notation. I will attempt here mainly to indicate the important conceptual changes of 
this notational evolution and its broader theoretical underpinnings and implications. 


John of Garland 


The firstkind ofrhythmic notation developed in the West originated in the thirteenth 
Century and relied upon a system of modal notation. The most important treatise 


1 For an excellent Summary of the various theories of rhythmic interpretation for chant, see Hiley， 
TY2stemt Piaizacpajt4 atdbook, pp.373-85. 

2 For a good introduction to this topic，see the recent entry“Notation; $3 History of Western 
Notation” in NG2,vol. XVIII, pp. 84-14oji See also Gallo,“Die Notationslehre”; Berger, MexzsWU1atON CN 
Pyrobpo7tio7z S197115. 
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describingthis system,and oneupon which all others are based,is De MtzeNSU1QbIL NMNSICO 
(c. 125o) by John of Garland (Johannes de Garlandia).3 Garland was probably a 495- 
ter at the University of Paris. (His name may refer to the clos de Ga1iajtde, a left-bank 
area in Paris.)4 De MeNSUQbi0 MUSiCU SUIVives in three manuscripts.; Even though the 
earlier two manuscripts are transmitted anonymously, their wordings are quoted by 
later theorists. Only Jerome?s version,a university exemplar, is attributed to Garland.6 
In the following discussion it should be keptin mind that there are Sometimes consid- 
erable differences between the manuscripts.7 

The term MsSticau MENSWU1Up1iS refers to rhythmically notated polyphonic music (as 
Opposed to the“unmeasured> musicof plainchant -Msica 轴 it0). Garland subdivided 
measured music into three categories: discant,， copula, and 0o7701NUIML UL1U1M1. Of these 
three, discantis mostaftected by rhythmic notation, which he defined as“the simulta- 
neous sounding ofdifferent melodies according to modeand theequivalence ofone to 
another.”8 Almost half of the treatise is devoted to a description of rhythm which is 
indicated through rhythmic modes, that is, the music of discant. 

Garland defined theterm Modxs,which heuses synonymously with MiNe7ies,as“that 
which runs together through the measurement of time, namely through longs and 
breves.29 He distinguished six secies of mode, that is, six ways in which longs (D) and 
breves (B) can alternate with one another (see Figure 20.1). Each mode establishes a 
rhythmic pattern in beats (or emibjo7a) within a common unit ofthree 如 Mijo74 (abezjec- 
太 0) that is repeated again and again. The first mode provides the model of the other 
modes,in thatthe“correct breve” (byeyvis yec 好 ) constitutes one beat (tejtbUSs), while the 
“correct long”(Lox9a yect) constitutes two beats. 

Garland calls Modes 1,2,and 6the“correct> ofr“proper” modes (Miodiyect 妇 because 
they retain this duple proportion between breve and long. This idea is clearly derived 
from a long tradition of prose metrics taught in elementary Latin grammars of the 
period, which all agree that the normative relation between long and Short syllables is 
duple - 2:1.]22 Modes 3,4, and jg are called“beyond measure” (MOdi ULtU MENSWU1UND) 
becauseherethe breve can beeither one or two tembjpojdllongandthelongnowincludes 
three tempora, which for Garland consists of an addition of a correct, that is, binary 
long with a correct breve. Garland gives further rules for the Succession of two breves 
in Modes 3 and 4: 让 there are two breves, they must be made equivalent to a long， 


3 See Reimer, Jopattes GUNUdia: De MeSUQ0iMUSica fora modern edition.Additional medieval trea- 
tises based on Garland?s text are St. Emmeram, De MUWSiCL MENSUN1G 好 (1279), Anonymous IV, De ME1NSU11 
et discattz (early thirteenth century), and the DiscaNtos ositio YU1N (Partly 他 om 1225; the rest after 
128o). 

4 The theorist was not the same person as the poet and grammarian of the same name (See Reimer, De 
MENSUGOIL MUSIC Vol I, PP. 1-17). 

5 MS Citta del Vaticano，Biblioteca Apostolica Vaticana，vaticano latino 5325; MS Bruges， 
Stadsbibliotheek 528; and in a late thirteenth-century redaction by Jerome of Moravia in Paris， 
Bibliotheque Nationale, fonds latin 16663. 

6 Fora detailed description ofthe manuscripts see Haas,“Die Musiklehre”pp. 1o4-o05. 

7 Ibid., p. 148. 8 Reimer, De MeNSUQbi SiCa VOL LI, p. 35. 9 Ibid., p. 36. 

10 Haas, “Die Musiklehre”p. 135. 
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Model sw LBLBL 小 | 几 P 
Mode2 mm BLBLB 山 山 小 7 


Mode3 四 @m LBBL dd. 山 由 
Mode4 要 四 BBLL 山 儿 六 
Mode5 『 LELL a t 


Mode6 we BBB JJ 由 7 


Figure 20.1 Garland?s rhythmic modes 


meaning the second oftwo breves is to besunglonger,thatis,with the duration oftwo 
teMtbjo70. This process is called “alteration2 (Cjteyatio) by later theorists. 世 1 

In Garland?s system, modes can also be perfect or imperfect depending upon the 
notevalues thatend a given phrase (called an ordo).2 The mode is considered perfect 论 
an 07do begins with the same note value with which it began, while it is considered 
imperfect ifit ends with a note value different from that with which it began. So as an 
example, a perfect Mode 1 oxdo might be LBLBL as shown in Figure 2o.1, while an 
imperfect Mode 1 oxdo would be LBLB. An oao is a modal phrase which counts the 
number ofrepetitions ofthe rhythmic pattern. So, ifa pattern is repeated twice before 
arest, it will be called second oydo. 

Concerning the notation of the modes, Garland distinguishes between notation 
with text and notation without text. When the music is texted as in the motet Or coOn- 
ductus, separate (unbounded) signs are used to designate each note. Figure 20.2 Shows 
Several of these Signs, including the correct (ec 好) long (two temtzzpo7a), the duplex long 
(four tezzjo7z), the plicated long (one tetbxs), the coOrrect breve (one tejtzbjWs), the semi- 
breve (one-half temitjxSs)，and the plicated breve (one-quarter tejtzbls).3 Similarlyy 
Garland introduced a notation for rests: a vertical line Stretching one space on the sta 任 
indicates a coOTTect breve rest,avertical line through two Spaces indicates a cOrrectlong 
Test.14 Moreover, Tests can be perfect (when the preceding mode is perfecb or imper- 
fect (when the preceding mode is imperfecb. A perfect rest preserves the mode, an 
imperfect rest changes it.55 For example, a rest after an imperfect Mode 1 group will 
change the subsequent section into Mode 2. 

Notation without text is based on chains of ligatures (the characteristic notations 
by which groups of notes are bound to one another). The rhythmic mode can gener- 
ally be determined by the patterns of ligatures used. For example, Mode l is indicated 


11 Reimer, De MeNSWUGOi MUSica vol. I, PP. 38-39. 

12 The oxado is only mentioned in MS Paris, B.N. 16663. 

13 Reimer, De MeNSWUaOi USica,vol. IT p.53.Theblicaisashortascending or descending strokeadded 
to the note shape that indicates a division of the te7tjl5S. 14 Ibid.,vol. I, p. 66. 15 Ibid., p. 64. 
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Tecta ]onga 本 duplex longa 加 Plica longa 


recta brevis 国 Semi brevis 4 Plica brevis 


面  - 恒 -四 
面  - 本 


Figure 20.2 ”Garland?s note Shapes 


byathree-note (tea1ia) ligaturefollowed byone or more two-note (bzt41i0e) ligatures 
(as shown in Figure 20.1). 

It cannot be too Strongly emphasized that the System of rhythmic modes was a 
highly contextual one,in which the interpretation ofnotation (and hence the determi- 
nation of mode) was based upon the relation of parts to one another. This was partic- 
Ularly the case With the tenor voice in a motet.A ternary ligature might be transcribed 
asLBL, BLB,LLL, BBL,LLB,or BBB,depending on the context, and only the coor- 
dination with the other voices would allow one to determine the modal pattern. 

Wpy did the Notre Dame musicians and theorists conceive rhythm primarily in 
terms of such repeated patterns? In looking for an answer, we must keep in mind the 
factthat musical culture until the middle ofthe thirteenth century was predominantly 
non-literate; music was conceived in the mind and sung by heart. As [have suggested 
elsewhere, the primary fnction of the rhythmic modes was mnemonic.:6 They 名]- 
filled a purpose similar to the versification techniques popular in the thirteenth and 
fourteenth centuries. In the high Middle Ages, putting material into verse was the 
most common method of memorizing a subject. It would seem likely that musicians 
took the idea of repeated patterns from quantitative poetry and applied it to music. 

IfGarland can be seen as the Principal codifier ofthe medieval rhythmic modes, he 
was ironically also the first to contribute to the eventual demise of this very System. By 
allowing individual note and rest Shapes to Specify certain rhythmic durations inde- 
pendent of the ligature, and by specifying the length of the note within a ligature， 
Garland helped to undermine the very System of strict metrical patterning he had 
created. It remained for the other great Notre Dame theorist, Franco of Cologne, to 
render the rhythmic modes wholly redundant. 


Franco of Cologne 


Franco?s 475 CNts MENSUUb1s (TheArtofMensurable Music”) was PTobably written 
around 128o.!7 The author Stresses in his prologue that now that plainsong has been 
explained theoretically by Boethius and practically by Guido, it is time to concentrate 
on mensural music. And indeed,in the following centuries, Franco is often celebrated， 
along with Boethius and Guido, as one of the most important music theorists - the 


16 Berger “Mnemotechnics and Notre Dame Polyphony.” 
17 Frobenius,“Zur Datierung Von Franco?s 475 CNS MENSU1UO11S PP. 122-27. 
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duplex longa 本 6 tempora 
longa perfecta 3 tempora 
longa imperfecta 村 2 tempora 
brevis recta 国 ] tempus 

brevis altera 国 2 tempora 
Semibrevis maior 人 3 tempus 
semibrevis minor 多 JI tempus 


Figure 20.3 ”Franco”s note shapes 


“inventor”of mensural music. Little is known about his life. He was probably of 
German origin; a fourteenth-century manuscript from Saint-DiE describes Franco as a 
papal chaplain and preceptor of the Knights Hospitallers of St. John of Jerusalem at 
Cologne.3 Two mnusic theorists - the English author known as Anonymous IV and 
Jacques ofLiege-also refertohim asacomposer. Jacques mentionsa motetby Franco 
he heard in Paris, although no motets ascribed to Franco seem to have SUrvVived.19) 

It is not hard to understand why Francoys treatise was So popular throughout the 
Middle Ages and Renaissance: it is altogether one of the clearest and best-organized 
treatises. More importantly,though,itoffersaradicalimprovementoverthenotational 
vagaries ofGarland?srhythmicmodes. Franco begins withthesame material as Garland 
=- the rhythmic modes, separate note values, rests, and ligatures - but he reinterprets 
these in fundamental ways. The most striking difference between Garland and Franco 
is thatin Garland?s system,thelength oftheindividual note can only be gathered from 
themodeitself('A fgureis a representation ofasound according to its mode”). Franco 
inverts this relation by making the mode dependent upon - and determined by - the 
individual notes or jgWrae that have incontrovertible durational values: “A figure is a 
Tepresentation of a sound arranged in one of the modes. From this it follows that the 
fgures oughtto indicate the modes and not, as Some have maintained, the coOntrary.>”29 

Both theorists measured time with the perfect long, but Garland considered this 
unitto be composite,astheaddition ofan imperfect or correctlong to a breve. Franco， 
however, considered the perfectlongthe“firstand Principal> unit,and all other rhyth- 
micvalues derived from it.Theternary division ofthe perfectlong,which heassociated 
with the Holy Trinity, was to become the basic mensuration Unit in French music 
theory. And when binary mensurations were described by fourteenth-century French 
theorists, they were considered secondary to ternary ones. 


18 Saint-Dig, Bibl. Municipale, 42, fol. 43vV. 


19 Anonymous IV, ed. Fritz Reckow, vol. I, p. 46; and Jacques of Liege, Sbecxl1t MMSICXe，BooK VII， 
p.38. 20 SR, p. 229. 
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Mode1l LLL(Garlands Mode5) and 有 本 
LBLBL(Garlands Mode ]1) 5 
Mode2 BLBILB 山 山 1， 
Mode3 LBBLBBL 由- 用 省 则 | 于 
Mode4 BBLBBLBB 山 , 由 
Mode5 Breves and semibreves 由 ] ,万 | 小 ， 
(Garland's Mode6) 


Figure 20.4 ”Francoxs modes 


Figure 20.3 Shows Franco?s note shapes and their durational values.21 Again, a com- 
parison with Garland reveals that Franco has taken overall note signs from Garland but 
changed their names. In addition, the semibreve is no longer one-half of a breve, but 
one-third. Similarly，Franco enlarges the number of rests: a Stroke covering three 
Spaces is equivalent to a perfect long rest, a Stroke covering two Spaces to an imperfect 
long rest, a Stroke covering one Space to a breve rest, a Stroke covering twor-thirds ofa 
Spacetoamajorsemibreve rest,and one covering one-third spacetoaminorsemibreve 
rest.22 (Garland did not include semibreve rests.) 

Since Franco considers the perfect long his Primary measuring unit, he rearranges 
the rhythmic modes to reflect this priority. The mode which consists only of perfect 
longs (Garland*s Mode 5) becomes the point ofdeparture for all other modes, with the 
trochaic subdivision (Garlands Mode 1) considered a species of perfect longs. He also 
reduces thenumber of modes to five (see Figure 20.4).23 

Franco expands Garland?s rules for imperfection of the long and alteration of the 
brevewithanumber ofhis own rules.All oftheserulesareformulated in orderto main- 
tain the perfection.A summary of the rules is provided here: 


1. First, as a basic rule, a long before a long is always perfect creating Mode 1 (See 
Figure 20.53). 

2. When a long is followed by a breve, the long becomes imperfect, unless it is separ- 
ated byalittle stroke,sign ofperfection or division of mode, in which casethelong 
remains perfect (see Figure 20.5b).24 

3. When the long is separated from the breve by a little stroke or Sign of perfection 
(CS297WNLXe112ctioNis or dioisioModi,thelong remains perfectand the breve makes the 
following long imperfect (see Figure 20.5G). 

4:. Ifthere are two breves between two longs,the second breve (bevis alteya) is altered， 
becoming twice as long as the first breve (See Figure 20.5d). 


21 Ibid. 22 Ibid., pp. 236-38. 23 Ibid., pp. 228-29. 24 Ibid., pp. 229-34. 
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(da) Perfect longs 


| 
二 


( 蕊 Imperfectlongs 
人 
六 交 列 | 革 坟 汉中 


(co Sign of perfection 
全 当下 村 
上 网 | 


(d) Altered breves 
了 大 “图 村 因 “ 国 相 
色 必 全 


(e) Semibreves between breves and longs 


人 4 昌 了 人 人 四 四 3 


| 


己 入 一 35 


Figure 20.5 ”Franco?s rules for imperfection and alteration 
8 


5. Ifthere are three semibreves between breves or longs, they will all be minor semi- 
breves,while iftherearetwo,thefirstwillbeaminorsemibreve,thesecond a major 
Semibreve (See Figure 20.56). 


We have, then, in Franco a theorist who in his revisions of an already existing nota- 
tional system places the separate notevalue rather than the modal pattern atthe center. 
By notating rhythm using Separate note Shapes and ligatures, a singer could now read 
and perform a Score without any knowledge ofthe rhythmic modes. In essence, then， 
therhythmicmodeshavenowbeen madeobsolete.This conceptual revolution is insep- 
arable from the factthat writing was becoming more important in the transmission of 
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music. It is characteristic that Franco Stresses the Significance of notation in his pro- 
logue: the treatise was Written “for the ready apprehension of our auditors and the 
thorough instruction of all copiers of mensural music.”5 But even though rhythm 
could now be understood without using the rhythmic modes, the rhythmic possibil- 
ities available to performers were still verymuch governed bythe modal patterns,Ssince 
Franco only allowed triple division of his basic note values. It remained for the next 
generation of French theorists to introduce binary mensurations. 


Jehan des Murs 


Atthe beginning ofthe fourteenth century a number of French composers and theo- 
Tists gradually increased the number of possible note values. Most significantly, they 
introduced binary mensurations forall note values.These mensurations could be com- 
bined in various manners to produce metrical groupings that are the precursors of the 
modern System of simple and compound meters. Duple divisions, however, were not 
the unique discovery of fourteenth-century musicians. The duplex longa had always 
been divided into two equal parts. But nowthis division was transferred to the long;”6 
the breve;2 and the semibreve.28 Several ofthe texts which describe these nevw mensu- 
rations refer to the composer Philippe de Vitry as the inventor of the new System. 
Wphether this is true or not, de Vitry was certainly a well-known advocate of the “new 
art>" ofmusical composition in the fourteenth century, ofwhich mensural innovations 
play such a prominent role. Indeed, it is fom the title of one of his treatises that the 
term 41S NOVL Was taken to describe this new style.2 But it was Jehan des Murs, a cOn- 
temporary-and personalacquaintance-ofdeVitry,who offered the mostcomprehen- 
Sive and Systematic treatment of the new mensural innovations of the 47s 10V4. 

Jehan des Murs was born in the diocese of Lisieux, Normandy c. 1300. By the 1320S 
he was working in the College de Sorbonne in the rue Coupe-gueule. The next years 
find him atthe monastery of Fontevrault in 1326 (Maine-et-Loire), Evreux (by 1332 Or 
1333), and back in the Sorbonne (1336). By 1342 he was a canon at the collegiate 
church of Mekzieres-en-Brenne (Indre). He accepted an invitation from Pope Clement 
VI to move to Avignon in 1344. A verse letter to Philippe de Vitry in which the latter 


25 Ibid., p. 227. Note that I have kept Strunks”s original translation of “auditor>” for the Latin term 
ZUdito71t rather than James MCcKinnon?s translation as“readers.”We must keep in mind that Franco 
Was probably a teacher who would lecture to Students. 

26 In ashortanonymous treatise possibly by Philippe de Vitry, entitled 47s Vetxs, p. 57. 

27 In two motets ffom theappendixto theRomiiit de Fzxel “Quisecuntur castra- Detractor estnequis- 
simavulpis - Verbum iniquum etdolosum>” and“O Philippe perlustris Francorum - Servant regem mis- 
ericordia - Rex regum.”The earliest theoretical explanation of imperfect time is given a few years later 
in the anonymous Coxztbediz711 MUNSiCUE MENSUIQO1ES tl VEte71S GUNL MOVXE 01tis， p. 40. 

28 Inanappendix to two anonymous texts in Philippe de Vitry, 47s yetxs, p. 57 and p. 63. 

29 Gallo raises doubts about de Vitry”s authorship and suggests the treatises might have been written 
down by his student (Gallo,“Die Notationslehre”p. 293). Also see Fuller, “A Phantom Treatise.” 
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Maxima Longa Brevis Semibrevis Minima 


中 了 图 4 


Figure 20.6 Jehan des Murss note Shapes 


is called Bishop of Meaux, a position to which he was elevated in 135l,is the last doc- 
ument with which he can be associated.39 

Des Murs was a prolific writer on music theory, and his many writings constitute a 
SN0 of medieval speculative and Practical traditions. He was also the author of 
Several astronomical and mathematical treatises.31 In his first treatise on mensural 
notation, Notita aztis MUSiCae (1321)32 he introduces binary mensurations of the long， 
breve, and semibreve. (The MaXiia OF dotbiex /oa it will be recalled, had always been 
divided into two parts.) But he is careful not to offend traditionajlists. He Stresses the 
Superiority of perfect mensuration and does not yet detail his new notational System. 

In his later treatise, ZIbe12s CltS MENSUQO11S (c. 134o), he must have lost his fears 
of offending conservative theorists. It is the clearestand most infuential presentation 
of the new mensural system. The Zelos was copied, translated, and quoted 人 from 
extensively forthe nexthundred and fifty years,and used as a textbook in most schools 
anduniversities throughoutthe MiddleAgesand Renaissance.The ZipeAxs begins with 
apresentation offive basicnote values: the Mi4Xii4, the /ol9U, the beyis, the SEMIO1eV1S， 
and the ML (See Figure 20.6). With the exception of the minim, each value can be 
divided into either two orthree parts.33 Next, des Murs describeshowthevarious divi- 
Sions may be distinguished and combined with one another to form mensurations. 
Division of the long is termed the Moils. Ifthe division is triple (three breves), the 
mode is said to be perfect; ifit is duple (two breves), the mode is imperfect. Division 
ofthebreveis termed the temzjxs.Again,ifthe division is triple (resulting in three semi- 
breves) the tezblxs is Said to be perfect, and imperfect 这 the division is in two. Finally， 
the division ofthe semibreveis termed yolatio,and itis distinguished byeither 加 yolatio 
MAi0r(three minims) or 加 oatio7zox(two minims). Des Murs offers four signs that can 
indicatethesevarious mensurations oftejtbjWsand boiatio (see Figure2o.7).A complete 
circle indicates a perfect tejijpl， While an incomplete circle indicates an imperfect 
tejibls; three 加 OU1C 好 (points) in the center ofthe circle indicate major prolation, while 
two b0tC 好 indicate minor prolation. (Later in the fifteenth century, composers and 


30 See also Michels, Die MUWSIRtaptat 如 des 1opattes de Mt pp. 1-14; and Gushee,“Jehan des Murs 
Ne,vol. Ix, pp. 587-9o. We chose to use here - as elsewhere - Jehan des Murs?s vernacular name rather 
than the Latinized “Johannes de Muris.” 

31 Fora detailed discussion ofdes Murs”s work, see Michels, Die MUSTRbaRtate des Jopa10125 02 MI. 
32 The treatise is known under Notitia azts MtC0e, although des Murs himself called it 9272N2Q MINS1CE. 
Michels provides a full edition of the treatise. 

33 ZIbells cottzls MENSUQbilis in CS 3, PP.46-58. 
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(do)， Tempus perfectum，Pprolatio maior 
人) Tempus perfectum，Pprolatio minor 


(Oo ，Tempus imperfectum，Pprolatio maior 


NGEee 


(d) Tempus imperfectum，Pprolatio minor 


Figure 20.7 Jehan des Mursxs mensuration Signs 


theorists simpliftied the notation ofthe prolations by using a single 加 0tCtNt for major 
prolation and no j0lctl for minor.) 

Asfortherules guiding the interpretation ofa given note value in context, des Murs 
largely follows Franco?s guide. (For instance,a long followed by a breve in the perfect 
Modils will still beunderstood ashavingthevalue oftwo breves,whereas ifitis followed 
by two breves,itwill remain perfect,and thetwo subsequentbreves will be interpreted 
as 1eyisyec 好 and byevis altexrarespectively) Rules governing theuseofthezlctN CT- 
51011s also remain the Same. 

The Zrzbeliis is also noteworthy for containing one ofthe first detailed discussions of 
diminution. In thelate fourteenth century composers started to notate pieces in larger 
note values that were then diminished in performance. It is a topic which resulted in 
much confusion over the next two hundred years,to alarge extent because des Murs?s 
explanations were ambiguous. The question was by how much these note values Were 
to be reduced: by one-half, by one-third, or by twor-thirds? Consider the following 
passage by des Murs: 


Diminution of motets always takes place in the tenors,about which it should be noted 
firstthatin diminution thelong often replaces the maxima, the breve replaces the long， 
the semibreve replaces the breve, and the minim replaces the Semibreve. Secondly, 让 
Should be observed thatwhenthetenorisintheimperfectmode,whetheritis in perfect 
or imperfect time, the diminution of notes and rests only happens directly to a half. 
Thirdly, it should be observed that when the tenor is in perfect mode and imperfect 
time, diminution is also made directly to a half, as follows: for the long worth three 
breves are placed breves Worth three Semibreves. Fourthly, it should be observed that 
When the tenor is in perfect mode and perfect time, the diminution is made to a third 
(er tt and not to a half.34 


In des Murss time, diminution was used only in the tenors when these had slower 
note-values than the other parts. It was not yet asSociated with any particular mensu- 
ration Sign. The theorist*s rule thus seems Straightforward: he recommends substitu- 
tion of the next-smallest note value in the mensuration that is being replaced. This 
means that the original mensuration might not be preserved. Confusion arises， 


34 CS 3,p. 58. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


了 三 图 
人 
由 由 肌 遇 昌 下 上 下 遇 


Figure 20.8 ”Diminution by tworthirds in Jehan des Murs 


however,， concerning mensurations Which are perfect on every mensural level. Des 
Murs says they should be diminished“per tertium:”which would normally be trans- 
lated as“by one-third.”But 让 one substitutes the longer value as a shorter one, the 
formeris diminished by twor-thirds (see Figure 20.8).The notated long,worth twenty- 
Seven minims,isnowequal toa perfectbreve ofnine minims.This,then,would suggest 
that“per tertium>”should be translated as“to one-third.”Indeed, two of the most 
important early fifteenth-century Italian theorists, Prosdocimo de Beldomandisy and 
Ugolino ofOrvieto36both stressin theircommentarieson theZibellus that“pertertiam 
partem>”could easily be misunderstood as “diminution by one-third”when, in fact， 
diminution “to one-third” is intended.37 

Confusion also arises over the interpretation ofthe So-called“cut Signs:> te71b2Us 力 2 广 
Jectot and ztbjezjecto1 di2M1UNttt in particular the cut circle, a sign firstemployed by 
the composer Baude Cordier in the chanson “Amans, ames secretement>” in the early 
fifteenth century. Theorists in the late fifteenth and early sixteenth centuries disagreed 
aboutthe interpretation ofthis sign. Did itsignifythatthemusicshould be diminished 
by one-half by one-third, or simply sung a little faster? It should be noted, however， 
that no such confusion existed among Italian music theorists ofthe time as a result of 
Prosdocimoys and Ugolinoys insistence thatthe cutcircleis diminished exactly by one- 
half. Uncertainty only reigned in the north,wheretheexplanations ofProsdocimo and 
Ugolino were Unknown. Perhaps the blame may be placed upon Anonymous XII， 
Whose treatise was Written before 1471. In reference to this sign, the author of this 
treatise States “such asong is sung fast,thatis'a breveforasemibreve,asemibreve for 
aminim,alongforabreve"...”38Butifweapplythis advice literally,that is,substitute 
aperfectbreve with a perfectlong,anda perfectsemibreve with a perfectbreve,weend 
up -justas in des Murs - with a diminution by twor-thirds. Yet elsewhere in the same 
treatise,the author Says that“a cxztls ofthis kind does nothavehalfremoved,butonly 
athird part (that is to Say it is sung more quickly than ifthe stroke were not placed in 
the middle).”39 Whether this misunderstanding originated with Anonymous XII or 


35 Exbpos 放 os 攻 RCtrtas tUCtECe CNS MENSUGO1S MUGES2 7JOUaO1S de Mt ed. Gallo, p. 213. 

36 Deciaxatio MUWSiCae disc 坊 iae, ed. Seay, Vol. II, p. 263. 

37 Seealsothe more detailed discussion ofthis issue in my Mezsxyatioz 020 Probpo7tio1 St915, pp. 125-47. 
38 7Tyactatxs,ed. Palmer, p. 86. 39 Ibid.,p. 65. 
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not, Subsequent generations of German theorists continued to report this erroneous 
interpretation of des MUTS.49 

Itis significantthat des Murs devotes considerable space to a discussion ofcolor and 
talea.4: Forthe isorhythmic motet was the first genre whose composition is dependent 
Uponawritten -thatis,visual - notational system.A composer could notpossibly pre- 
Scribe diminution, inversion,and retrogrades withoutvisualizing the notes of Writing 
them down.Thus,wehavewithinlessthanahundred years ofthe invention ofa system 
of rhythmic notation musical compositions that could not have been created Without 
thevery notation in which they were conceived and written. Itis therefore not SUrpris- 
ing that the early fourteenth-century theorist Jacques of Liege, who bitterly opposed 
theintroduction ofbinary mensurations,complained thatmodern musicians are much 
too obsessed with notation. Such musicians, Jacques chided, should be called “writers 
of notes and text rather than Singers.242 

Des Murss mensural system and the mensuration signs he described remained dom- 
inantthrough theend ofthe sixteenth century, with all their attendantadvantages and 
disadvantages. On the one hand，his System offered composers great rhythmic 
freedom. Duple and triple divisions of notes could be juxtaposed quite easily. (Des 
Mnurs makes it clear that when different tbjo7U OF 妨 oatiotes are Set against one 
another,theminims remain equivalent.) On the otherhand,the introduction ofbinary 
mensurations created a new ambiguity: the same note shape can indicate both binary 
and ternary values. Of course, des Murs was not oblivious to this problem.43 Whereas 
in ouUr contemporary mensural system, note values are always divided into two parts， 
and a division into three parts must be indicated as a triplet, fourteenth-century 
Singers could only determine from the context or the mensuration Sign 诊 the note Was 
perfect or imperfect. 


Marchetto of Padua 


There was another notational System also from the early fourteenth century that 
allowed for even greater interpretations of the same note-Sshape - and consequently 
even greaterrhythmicvariety.This was the so-called “Italian” school ofmensural nota- 
tion. While the Italian notational system never Was able to rival in infuence that of its 
French counterpart, it did provide interesting Solutions to rhythmic questions that 
were notaddressed bythe French theorists.The most important theorist to detail this 


4o Margaret Bent has claimed in “The Early Use of the Sign 中” that in the first half of the fifteenth 
Century cut Signs were not intended as signs ofdiminution, but functioned mainly to alert singers that 
Something unusual was happening in the music. Her hypothesis has been challenged by Rob Wegman 
in“Different Strokes for Difterent Folks? On Tempo and Proportion in Fifteenth-Century Music.” 

41 Zigelis,p.58. 42 Jacques de Liege, SjecWlyt MUNSiCUe, Vol. I. p. 11. 

43 Notta atis WSICae, ed Michels, p. 75. 
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notation Was Marchetto, a cantor at Padua Cathedral from 13o5 to 1308.44 Beginning 
in 1308, we fnd him in various cities in the Veneto. He died in Cesena in 1326. 

Marchetto was active as both composer and theorist. He wrote two important trea- 
tises highly scholastic in tone and method. The ZUcida1tt 太 Q1tes MUNSiCQe 0110e, One 
of the most important treatises of Plainchant from the Trecento, was written in 1318 
(See Chapter 14, pp. 492-93). His second treatise Was Po7e712IL 2 Nte MUSICUE MIE1SUTG- 
ixe (The Garden of Mensural Music”) and concerns mensural notation. He wrote the 
treatise probably between 1318 and 1326 at Cesena.45 

As we have seen, Jehan des Murs had already placed the perfect tejzjxs (represented 
by the perfect breve) at the center of his mensural system.46 This is even more true of 
Marchetto. As seen in Figure 2o.9, he divides the breve in four basic manners (div15- 
io1e5). In the first division , tejtj2ls 力 e71ectO1N SECUNQUNL QTS1O1ENL QUOdeNUNiGNML (Shown by 
the letter “p?”for perfect in Figure 20.9a) the breve is divided into three major semi- 
breves, each of which is then divided on the second level into two minor semibreves， 
which,inturn,are divided on thethird level into semibreves minimae. In tejtb2s 11be 广 

Jectot SecWUUd201 ViaLicos, however (Shown by the letters“i y” for “imperfectum>”and 
“ytalici),the breveis divided into up to eight parts (Figure 20.9b); in tejzjUs 力 e1N2ctzoN 
SECWUUL201L CiSIOUENL MOVENQ11ML (Shown bythelettern for7Moveza7ia) thebreveis divided 
into nine parts (Figure 20.9c), while in temzjxs ztje11ectx1l SeCWUUd4211.IQUicos (Shown by 
the letters“i g” for“imperfectum>” and“gallici> that is, French) it is divided into si 这 
Parts (Figure 20.9d).42 Note that Marchetto?s System will result in fractions with a 
denominator of twelve, that is, duodecimal fractions which are divisible into two oOT 
three parts. Just as in the French system, the breves of imperfect time are one-third 
Shorter than those of perfect time. 

Two other features of the Italian System may be noted. First, Italian theorists Were 
alreadyallowing forthe binary division ofnote values in the late thirteenth century.48 
Second, in a group of semibreves which do not have the same length, the last will 
always be the longest, unless a Stroke has been added. The values of the semibreves 
within a perfect or imperfect breve depend upon their quantity. Ifthere are two Semi- 
breves in imperfecttime,they will beequal (in modern notation, two quarter notes, as 
Shown in Figure 20.1oa). Ifthere are four semibreves, they will likewise be equal (in 
modern notation, four eighth notes - Figure 2o.1od). But 这 we have three semibreves 
in imperfecttime,thelastonewill betwiceaslongasthefirst(in modern notation,two 
eighths and a quarter - Figure 2o.1oc).49 Ifthe composer wants the first to be longer， 
he has to add a descending Stroke Via atis to the first semibreve (See Figure 2o.1ob). 


44 Othertheorists are Prosdocimo de Beldomandi (Tyactztxs 加 actice de MUSUCU MENSUGOIE ELOQNL TEN- 
Lico7z01 1404) and Giorgio Anselmi (De MUsica&, 1434). 

45 There is a later Short treatise entitled “Brevis compilatio.? 

46 Notita ats MU5icae, trans. 9R, PP.264-65. 47 Marchettus de Padua, Pomze7iWM, ed. Vecchi. 

48 See Gallo,“Die Notationslehre,”p. 305. 49 Pome1i1jt, pp. 174-75. 
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Figure 20.9 ”Marchetto?s divzSio1es in his Po7ze7z20712 
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Figure 20.10 ”Marchetto?s semibreves in te7tblUS ZU 加 ez12Ecto1 


Similarly,iftherearesixsemibreves in imperfecttime,thelasttwo will beeighth-notes 
and the other sixteenth (Figure 2o.1o8g).A descending Strokeadded toanote makes the 
note ]onger (Figure 20o.1ob), an ascending stroke shorter (Figure 2o.1of, h, k, and ]). 
Italian theorists separate the semibreve groups by longer note values, a dot (OU011CtON 
QivisioNis) or oNte11iJ3o which are the Trecento?s equivalent ofthe modern bar line.5 

In short, the Italian notational System is built entirely around the central breve， 
which is multiplied in order to achieve longer note values (the long and maxima) and 
divided in order to achieve Shorter ones (the semibreve and minim). But it is also a 
System with limitations: first, it has the same problem as des Murs”s Systems: the same 
note Shape can indicate many different values. Moreover it does not allow Syncopa- 
tions which extend over the breve. This is probably the main reason Why late 
fourteenth-century Italian theorists gradually replaced the 加 ozte 皮 marking breve 
measures and their divisions with the French system，which allowed syncopations 
reaching beyond the breve measures. Eventually, as we will see, the idea of the central 
breve was transformed into an equal breve to indicate Proportions. 


Excursus: Roman weights, measures and fractions 


We have seen that the French and Italian mensural Systems are based on a chain of 
decreasing note values each of which is either a multiple of the next smaller note or a 
divisor of the next larger one. Moreover, they are divisible into either two or three 
parts, while in the Italian system, the breve may be divided into as many as twelve 
smaller units. Why did medieval musicians choose these particular divisions and not 


50 Ibid., pp. 62-67. 
51 Bar lines Start to be used consistently only in fifteenth- and sixteenth-century tablatures. See Apel， 
7Ne Notatiot of PoDbpomic Msic, p. 9. 
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others? To answer this question, we can look at other measuring devices used in the 
Middle Ages, specifically, the Roman system of weights and measures. 

It is important to remember that computation with Hindu-Arabic numerals was 
onlyveryslowlyintroduced in Europe. 到 Although Leonardo Fibonacci sang its praises 
in his Zizbey apbuci of 1202，with the exception of a few university-educated people， 
roman numerals continued to beused throughout medieval Europe. It was only 1494， 
for example, that the Medici account-books systematically adopted Hindu-Arabic 
numerals. 

The Roman way to Write integers is well known. Less known is the Roman System 
of fractions derived from their units ofweights and currency, Which was extraordinar- 
ilycomplicated.?33 Its mostimportantfeatureisthatitis based on duodecimal fractions. 
ThelargestRoman monetaryunit,theasorbya,was divided into twelve Wiciae,which 
could themselves each be divided into twelve sczubjxli. (The Britisn pound sterling had 
utilized duodecimal divisions until 1971 -theshilling was divided into twelve pennies 
-and thesign for both the pound sterling and the Italian ja is an abbreviation ofthe 
word jbxya. Similarly, the word ounce is not only equivalent but also derives from the 
Word 2Wtctd.) Length was measured through the same Systems: a es (which corresponds 
to ouUr foob is also divided into twelve Wzciae, which is the source ofour word inch. It 
is striking thatall ofthe subdivisions involvethenumbers two or three. When Romans 
wanted to use fractions involving the numbers g, 7, and ll, they would either round 
them offto the closest duodecimal fraction or construct them artificially by adding or 
Subtracting one of the fractions given above. So for example, 5/9 of a /bya would be 
apPIOXximated as follows: 


5 _ 20 2o0 


9 ”36 3 


X 吉 三 字 W0tCige = 63 00Ci0e 一 7 201Cie (Sebta00X) 


Duodecimal divisions called cjpzoxzaca werealso used in the measuring oftime. The year 
(called jbyo) is divided into twelve months, while each day is divided into twenty-four 
hours.54The hour (poyra) was divided into four quarters (MoNeNtz) which were, in turn， 
divided into twelve Witctae. In Short, it is Striking that the Romans,whether measuring 
length, currency ortime,employed similar hierarchies offractions based on a duodec- 
imal system, and even utilized the same names for these divisions. 

As we have seen, Roman fractions seriously limited the arithmetic operations one 
could do. Itis important to understand, then, that this system of fractions was in Use 
throughoutthe MiddleAges.And it was a system that played a decisive infuence upon 
music theorists，particularly in regard to their conceptualization and notation of 


52 For a more detailed discussion see my MexSW1atiON Nd Pobo7 训 0O1 919103, PP. 33-50. 

53 See also Menninger, NMWMLbe7 TYD1ds 0Nd4 Nbe7 So pp. 158-62; and Friedlein, Die ZUpjzeicpe7 
20ld d05 ele1eNtQ1E RecNE1L 0217 G7iecpeN 2014 RRO)1E7. 

54 See Ginzel，FaNdpUcp de7 MG 态 eNtQtisCReN 2010 tcUNNSCREN CHyotologie: DuS Z2ibecjotNNGSWESEN d27 
TZUer, vol. IT, p. 97. 
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musical mensuration. For example,the Italian music theorist Nicolo Burzio still felt it 
Decessary to include a section on Roman measurements in his Mysices oj2SCULNL of 
1487.55 

We can see a possible influence in the very notations of the mensural System: the 
ZUCi0 in the Roman System is shown by a circle (an alternative sign is the stroke | of \). 
One half the SetWiCiQ; is represented by afgure which resembles the semicircle, a C 
with a stroke below: G. One-quarter is indicated by the inverted C:D.The similarity of 
these signs to Jehan des Murss mensuration Signs is striking: the circle corresponds to 
perfect time, the semicircle to imperfect time. The inverted 2 corresponds to the Se5- 
ZUiteyta proportion, which was not yet described by des Murs but appeared in manu- 
Scripts in the late fourteenth century. Rhythmically, this means that four notes are 
equal to three, that is, every note loses one-fourth of its value,just as in the system of 
Roman fractions 7 signals one-fourth of the zci4. 

Buteven more important is the conceptual similarity between the mensural System 
and the Roman System of weights. First, the breve and the Witci4 are both at the center 
of their respective systems, and are each multiplied to produce larger values and 
divided to make smaller values. For example, the medieval scholar Gerbert of Aurillac 
(later Pope Sylvester II) describes multiplication and division of the identical ztcti4 in 
exactly these terms.3%6 In music, the theory of breve equality was popular throughout 
the late fourteenth to Sixteenth centuries,the most 亿 mous proponentbeing Giovanni 
Spataro, who devoted an entire treatise to the subject.?7 To determine the minor and 
major mode, a breve is multiplied, while to determine the teibjs and 加 oatio, it is 
divided. The length ofthe breve remains Unchanged, while the other note-values Vary， 
depending on the mensuration. Similarly, the value of the Wicia remains Unchanged， 
whether it is multiplied into asses or divided into sc7ztbxl. 

Butthere are other obvious correspondences between the Roman fractional system 
and the medieval mensural System. For example, in both systems each value is frac- 
tioned and becomes, in turn, a SoOUIce of new fractions. As a result we have a chain of 
decreasing note-values, each of which can be divided: in music the maxima, long， 
breve, semibreve, and minimi in the Roman System the as, 20lCi0 SCNUbULs and CUC25. 
Further, both systems are based on values divisible only by two and by three. The 
Italian System is most closely related to the Roman fractions in that it also uses duo- 
decimal fractions. Finally, in the late fourteenth-century Italian System, semibreves 
with an ascending and descending tail are called dag7pae justas one-eighth ofthe WUcit 
is called a djag71a. Medieval Italian musicians undoubtedly transferred the name fom 
the System of fractions to the mensural System. 

No particular signs were asSociated with the measurement of time. Yet a Study of 
CU1ozUC4 treatises provides an explanation for the origin of the signs for major and 


55 Nicolaus Burtius, MUWsices obUsCUL0M Book III, Chapter 19. 


56 CEzxoyes de Gerbe 凡 ed.Olleris, pp. 343-48,393-96. 
57 Tactzt 如 严 MUNS1C 下 GioVUIONE Sz0t070. 
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minor prolation.The shortesttime-unitwhich was thoughtto beindivisible was called 
CtON1NSJ58 MONMENZOML OTXUNCtON.59 Euclid defines thexlctbN in his FUemtex 帮 as the short- 
est geometric unit.5o In mensural notation of the fourteenth century, the minim was 
considered the shortest note-value,the beginning ofall time measurement. Itis there- 
fore not surprising that fourteenth-century musicians and theorists chose the 力 2tCt21N 
-the sign for the shortest geometric unit - to represent the minim, the shortest note- 
value: three dots represented three minims of major prolation, two dots two minims 
of minor prolation. 


Proportions 


We have seen with Jehan des Murs that when different mensuration signs had hitherto 
been combined, only the minims remained equal and unchanged. The larger rhythmic 
Units Such as the breve or semibreve varied in durational value depending upon the 
mensural context. By the late fourteenth and early ffteenth centuries, however, com- 
posers were using both the breve and semibreve as Unchanging units of measurement. 
Tothisend,asystem ofrhythmic proportions was introduced toallowforthenotation 
of such breve and semibreve equivalency. The first theorist to describe such a system 
was the Italian Prosdocimo de Beldomandi in his Tyactatoxs b7actice CNS MENSUNGONNS 
of 14o8.4: Fifteenth-century theorists and composers commonly made use of the fol- 
lowing temporal proportions: 2:1, 3:1,4:1,3:2,4:3,9:8,9:4,and 8:3.2 Johannes 
Tinctoris in his Proboytiompale MUSices ofabout 1473-74 dramatically expanded this list 
by describing twenty-five different rhythmic proportions along with their inversions. 

Proportions are Usually Shown by a fraction in which a certain number of notes of 
the same kind in thenumeratorare madeequal to a different number ofthe same kind 
ofnotes in the denominator. In Figure 2o.11la,wWhich is in imperfect 如 mbls, minor pro- 
lation,the fraction 3/> signals that three semibreves after the fraction are sung as 乌 St as 
two before the fraction. The same proportion, usually called Ses9gWUiajteya, can also be 
Shown by the use of red notes, commonly called coloration and shown here by bracKk- 
ets belowthenotes (see Figure 2o.11b).Anumber oftheorists describe unusual Italian 
note Shapes, but they were notused with much consistency (see Figure 20.11c, where 
two hollow semibreves each of which includes three hollow minims replace two black 
semibreves or four black minims, respectively).53 Finally, mensuration signs may now 
Teceive a new interpretation. When ars nova theorists juxtaposed perfect and imper- 
fect 如 Mbpo7a, there Was never any doubt that the minims remained equal. In other 


58 Martianus Capella， De Mabjtiis Phziologiae et Meycz1ii, 9971,，p. 3743; Isidore of Seville，BEbMiolaqgiae， 
工 321 59 Berger, MeSU1aEiOU CNQ P1obo1 训 011 S191S, PP. 44-46. 

6o Euclid, BemeNtk,trans. Heath, p. 155. 61 C9 3, pp.218-19. 

62 For a detailed discussion of proportions, see my MeNS2W1UtiONU QQ Pyobpoy 让 Oo S1915, PP. 164-226. 

63 See especially the Tyactats jgUa1UMt attributed to Philippus de Caserta. 
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六 
SesqUialtera proportion shown by a fraction 2 
3 
C 加 2 加 
4 4 


SesqUialtera Proportion shown by coloration, here indicated by the brackets 


C 因 加 
4 4 4 
> 一 


Sesquialtera proportion shown by Italian note shapes 


C 加 日 
4 4 


> 


9esdqUialtera proportion Shown through perfect tempus, minor prolation 


C 加 GO 加 
4 44 


Dupla sesqUiquarta (9:4) proportion shown through perfect tempxs, major Prolation 


C 加 GC 〇 男 
4 4 4 4 
44 444444444 


Dupla (2:1D Proportion shown through tefmps imperfectum dminutum 


C 加 中 加 加 
9 4 4444 


Dupla (2:1) proportion shown through temapus perfecturma dimaimnutuya 


O 加 中 本 上 
994 49499944 


Tripla (3:1) proportion shown through termpus perfectum diminutum 


C 加 GO 图 中 加 
4 44 444444 


Figure 20.11 Various ways to indicate proportions 
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Words, perfect tejtzjUs was one semibreve or two minims longer than imperfect tejtj15. 
Now a sesqUialteyra proportion could be indicated by a mensuration sign (Figure 
20.11d, where the circle signals that three semibreves are now equal to two under the 
Semicircle).64Ag:4pProportion (dbasesgUigUaxta) results when nine minims ofperfect 
te7mibls, major prolation are Setagainst four minims of imperfect tezzbjls, minor prola- 
tion under equal breve (Figure 2o.11e).55 Similarly, a stroke through a mensuration 
Sign maybeused asasign ofdiminution by one-half56 (Recall the confusion that had 
Surrounded the interpretation of ezj2s ez1ectzot QUN1UtON discussed earlier.) Thus， 
two Semibreves of imperfect 如 Mbps, minor prolation C are equal to four of tejtjls 
Zijezcto1t NUUt G and signala2:1 proportion (dbla) (Figure 2o.11f).The same 
proportion pertains to the three semibreves of tetjxs jezjecti O which are replaced 
by six semibreves in temijxs bezFectt ditt1l 中 (See Figure 20.118). Finally in 
Figure 2o.1lh,a3:1ortzzbia proportion can occUr: two semibreves under imperfect 
tejtbUs, minor prolation C are setfirstagainstthree semibreves of perfect 如 bjUs which 
results in a 3:2 proportion. Then the perfect etbjs is diminished by one-half (when 
related to perfect tejtzbxs), which is signaled by the cut circle. Now Six semibreves of 
teNlbUs 力 ezjectMt QUNTNUtOM are equal to three perfect temtbxs and to two of imperfect 
tj0S.67 

Last, but not least, proportions may be shown by Modx5-cCWM-tejtjbo7e Signs. These 
Signs consist of a circle or semicircle with or Without a 妨 UNCtlN for Prolation followed 
by the number 2 or 3. Fifteenth- and sixteenth-century theorists offered two different 
interpretations for these signs: John Hothby, an English theorist who lived in Italy in 
the second half of the fifteenth century, took the geometric sign as indicating mode 
(mensuration of the long). A circle or semicircle indicated major mode (now many 
longs are in maxima), the frst number referred to minor mode (how many breves are 
in a long) and the second number signaled temibjxs. The number 3 indicated a perfect 
mensuration, the number 2 an imperfect one.58 For example, in Hothby?”s interpreta- 
tion, O 23 would show perfect major, imperfect minor mode，perfect temijls, and 
minor prolation. In a different and less popular interpretation Which was first 
described by the fifteenth-century Bruges theorist, Nicasius Weyts,the circle or semi- 
circle always indicated temtzbjis, while the numbers indicated major and minor mode.59 
Thus, Weyts would interpret O 〇 23 as imperfect major mode, perfect minor mode,and 
Perfect te]zj265. 


64 The most famous proponent of using mensuration signs to indicate proportions was the early 
Sixteenth-century Bolognese theorist Giovanni Spataro in his Tyactz 如 性 MUWSica (1531). For other theo- 
Tists see my MeS1a 帮 OU QQ Probo1 训 01 S191S, PP. 168-78. 

65 Seeforexamplethe anonymous Hebrew treatise Boxbpos 诺 ON of he Probo1ztio1sy GCC01020 杂 如 加 e teacH217 
of lestbe Jo01 Tiolatt LTRUNt the Tacper orpaxis,pp.58-76. 

66 Foradifferent interpretation see Rob Wegman,“What Is “acceleyratio7MeSWae2 and my responseto 
his argument in“Cut Signs in Fifteenth-Century Musical Practice.” 

67 See Florentius de Faxoliss Zibey7llsices,wWriitten between 1484and 14923; also see my MeSW1UtiOU 0 
Probpoxtioz S1915, pp. 68-69. 68 Hothby, De caxztx Jigxrato,p.28. 

69 Weyts,Regxle,in CS 3,pp.262-66. 
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Itis clear, in any case,thatthesesignswereused as signsofdiminution bymosttheo- 
Tists. First, almost all theorists treating these Signs place the regularly recurring txctzs 
or buttttl on the breve rather than semibreve.72 Second, most theorists consider the 
Sign 〇 2 equal to the cut circle, which was certainly diminished. Third, many theorists 
called these signs proportion signs,which by their very nature are diminished. Finally， 
when O 〇 2 or C2 appeared in a vertical relationship with @ 〇 or C, the note values under 
Oz2 and C2 Were always diminished by half 

The use of proportions increased rhythmic possibilities considerably, and compos- 
ers ofthe late fourteenth and early ffteenth centuries took full advantage ofthese new 
options.7! But they also exacerbated interpretive ambiguities. When perfect and 
imperfect time were juxtaposed,which note value was to be the common unit ofequal 
measurement- the breve or the minim? Did a stroke in the mensuration sign indicate 
diminution by one-half, one-third,or some other value? And hovw were the7odx5-CWN- 
tejibpoye Signs to be interpreted? Finally, there was much confusion regarding the inter- 
Pretation of proportion signs indicated by fractions. Were proportions cumulative OF 
did theyalways relate backto the initial mensuration sign? Did the mensuration ofthe 
Dote-values that were being compared in the proportion have to match, or could you 
compare,forexample,three perfect semibreves to two imperfect ones and still call the 
PiIoportion sesqgxWialteyrx? With the extraordinary growth ofcomplex mensural relations 
Used by composers throughout the late fourteenth and fifteenth centuries, and the 
equally bewildering profusion of signs to indicate these relations that varied widely 
depending upon geography,composer,and theoretical tradition,there was a desperate 
need for someone to Step in and try to restore order by proposing aunified and coher- 
ent System. This was to be the great accomplishment of Johannes Tinctoris. 


Johannes Tinctoris 


Tinctoris was born near the Flemish town of Nivelles around 1435.As ayouth,he evi- 
dentlysangatCambraiunder the direction ofDufay. He soon moved to Orlkans where 
he studied atthe university and worked as an instructor for choirboys atthe cathedral. 
Wefind him - Probablyin 1472 -in the service ofKing Ferdinand I ofNaples as tutor 
to the King's daughter Beatrice. He met the other great Italian theorist of his day， 
Franchino Gaffurio,some time in the 148os when both were in Naples. Tinctoris died 
in1gllinNivelles,having returned thereafteran active careertravelling the continent 
for Ferdinand in search of singers for his chapel. 

Tinctoris was the most prolific music theorist ofthe early Renaissance,authoring at 
least twelve treatises. Perhaps his most important and best-known treatise is his dic- 


7O Berger, Me7SWU1ON 0Nd Pyobo7 丰 OU 919103， PP. 151-54. 
71 Mostofthe pieces are transmitted in Modena, Biblioteca Estense, MS AM5.24 and Chantilly, Musee 
CondeE 564. 
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Example 2o.1 Cumulative proportions in Tinctoris, Prozo7 帮 OU0Le MUWNSiCes (Version of 
Perugia 1013, fol, 9ovV) 


Jiscamtas 


了 


tionary of music, the Di7Nito7iznt MUWSicae published in Treviso in 1495. But it was in 
the domain of mensural theory that Tinctoris produced some of his most influential 
work. He wrote Six treatises on the subject of mensural notation: Pyoboy 帮 OUQLe MUNSiCeS 
(c. 1473-74)，Zibey 2jtjezjectioNUNL NOtCNNL MINSUCUUNL (1474-75)，7TyUCtatas de 7E9IUICN 
VULO7e NOLC1UML (1474-75)，TYUctatS de 10 妮 et ba1NS1S (1474-75)，TYUctRtS QtexaEiONNNL 
(after 1477),and 5Sc7z 功 tl SUbey 加 Oct MMSTCULOUS (after 1471). His important treatise 
on coOunterpoint, the Ziberde axte coztrabz0tc 丰 of1477,mightalso beadded to this list， 
as it contains Some important discussions of mensural problems. 

Tinctoriss reformist Spirit touched virtually every aspect of mensural notation. Let 
Us begin with his discussion of proportions. Before Tinctoris, two Successive propor- 
tions, even when they were indicated by fractions, were not cumulative. Instead the 
Second was related to the initial mensuration sign. For instance, SUppose a piece in 
imperfect tejjUs, minor prolation uses firsta2:1 proportion and then a 3:2 propor- 
tion. Musicians before Tinctoris would relate the 3:2 proportion to the initial imper- 
fect tetbxs, that is, as a Simple sesyUialteyra proportion. Tinctoris, on the other hand， 
would multiply the2:1 with the 3:2,resulting ina6:20r3:1fraction (如 坊 i& PTopoT- 
tion). The reason was Simple: before Tinctoris proportions were Used interchangeably 
with mensuration Signs and therefore were treated like mensuration signs, not frac- 
tions. Tinctoris, who was familiar with the new Hindu-Arabic arithmetic, recognized 
thatany two numbers one on top ofthe other looked like a fraction,even though they 
Tepresented a ratio, and could therefore be treated as such and mnultiplied just as in 
arithmetic.7 In his Pyobpo7y 丰 OU4Le MMSiCes, Tinctoris gives an example in perfect teNtj15， 
major prolation which begins in the discant with a 2:1 proportion followed by a 3:2 
proportion (See Example 2o.1).73The3:2 Proportion is related notto the initial perfect 
tejtbUS，major prolation， but to the 2:1 proportion, resulting in a 3:1 proportion 
achieved by multiplying the two initial proportions with each other:2:1X3:2 三 6:2 
OF 3:1. 

72 Johannes Tinctoris, Probo7 如 OUale MMSiCes, p. 13; Seay trans., pp. 3-4. 


73 Seay?s transcription in Pyrobpo7tiozale MMSiCes is incorrect. The following transcription is based on 
Perugia, Biblioteca Comunale, MS 1o13, fol. 9ov. 
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Example 20.2 ”Guillaume Dufay “Qui cum patre 位 om Missa SaNC 契 471 太 o1N21; cited 
in Tinctoris, Projo7 帮 oje NSiCes, p. 58 


Supremum 


Before Tinctoris, theorists were not concerned that the mensurations of the com- 
pared note-values in a proportion had to match. For example, Ugolino of Orvieto and 
John Hothby both compared perfect to imperfect breves in their music.74 Guillaume 
DufayalsojuxtaposedthreeperfectbreveswWith two imperfectbreves (inhisWMissa SC 龙 
47itozi, designating the proportion with the number 3, Which stands for sesI2Wiajteya， 
Or 3:2 (See Example 20.2). Indeed, Tinctoris was quite critical of Dufay?s practice of 
comparing perfect with imperfect breves in proportions designed to compare notes of 
the same duple mensuration. He criticized him further for calling the relationship SesS- 
ZUialteJz proportion,whenin 包 ctitisadxbjiasesgUigUajtzor9:4pPIoportiononthesemi- 
breve level. Finally, he disapproved of Dufay?s use of signs: the derived proportion 
Shouldhavebeen indicated by 〇 9/4toshowtherelationship ofsemibreves,ratherthan 
by the single number 3 (which, as Tinctoris explained, was meant to Signal a 3/2 pro- 
portion showing the relationship of breves. 

Why was Tinctoris So obsessed with comparing notes of the same mensuration? 
Again, a consideration of contemporaneous accounting systems outside of music may 
hold a clue: in the present case, a popular method employed in the commercial arith- 
metic books ofthe fifteenth and sixteenth centuries. One ofthe mostimportant calcu- 
lations taught in these treatises is the“Rule ofThree>also known as the Golden Rule 
or the Merchant”s Key, which is nothing but a simple means for calculating propor- 
tions between non-equivalent terms (see the window on p. 651).75 

Justas a merchant should not confuse ounces with pounds, a composer Should not 
confuse breves with semibreves. The Rule of Three thus may help the composer to 
determine the proper proportion between unequal durational values. To do this, we 
Deed first to answer two questions: (1) how many notes of a certain value (Say, semi- 


74 See my MexsW1atio1 0Nd Probo1 让 0 31910S, p. 197. 75 Ibid., pp. 198-210. 
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The Rule of Three 
A_medieval arithmetic treatise published anonymously in Treviso provides one of the first 
descriptions of calculating proportions using a technique known as the Rule of Three: 


The Rule of Three Things is this: that you should multiply the thing which you wish to know， 
by that which is not like it and divide it by the other And the quotient which arises will be 
of the nature of the thing which has no term like it. And the divisor will always be dissimi- 
lar (in weight, in measure, or in other difference) to the thing which we wish to know. 

In setting forth this rule, note that in every case Which comes under it there are only two 
things of different nature, of which one is named twice, by two different numbers, and the 
other is named once, by one number alone. 

f{f1liraof saffron is worthn 7 lire of pizol what will 25 lire of this same saffron be worth? 
Here are mentioned both the saffron and the money but the saffron is mentioned twice by 
two different numbers, 1 and 25; and the money is mentioned once, by the number 7. So 
this is not called the Rule of Three Things because there are three things of different nature， 
for one thing is mentioned twice (trans. D. E. Smith, A source Book in Mathematics, New 
York, 1959, p. 12). 


ff we apply the Rule of Three to the example given here, 7 is multiplied by 25, which makes 
175. The latter numbenr in turn, is divided by 1 making again 175. There were two ways of 
arranging the figures. The first was used by medieval Arab mathematicians and taken over by 
Leonardo Fibonacci: 


和 7 


加 


25 (175) 


The most common way of notating these relationship in the Renaissance was linearly as 
follows: 


1 7 25 (175) 


一 


The curved lines indicate the relationship between the numbers. 1 standsto 7 in the same rela- 
tionship as 25 to 175. Moreovenr 1 to 25 stands in the Same relationship as 7 to 175. The 
product of the first and the last number (1 X 175) is the same as that of the two middle 
numbers (7 X 25). The relationship indicated by the curves provides an important tool for 
checking whether the calculations are correct. 


breves) after the proportion sign replace how many notes of the same value before it? 
and (2) What is the number of shortest notes within a perfection after the proportion 
Sign? Ifthe proportion Sign takes the form of a fraction, the answer to the first ques- 
tion is obvious (it is indicated by the fraction). So in Figure 2o.12, we have perfect 
te7bUs, minor prolation followed bya4:3 (SesgUite 风 0X) proportion. We know therefore 
that we have to compare four to three semibreves. The answer to the second question， 
though, is not so obvious. Before Tinctoris, the mensuration of the compared note- 
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Oo oo 9 3 oo 
人， 
Figure 20.12 9e5s9Uiterzta (4:3) PTOportion after perfect 如 Mbps, minor prolation 


value could changeafter the proportion sign, so that determining the number ofshort 
values within a perfection is not so easy. For example,acomposer mightwell have com- 
pared imperfect semibreves before the proportion to perfect semibreves after the pro- 
portion . 

Ontheotherhand,once one decides with Tinctoris thatthe mensuration ofthe com- 
pared note-value remains the Same, the Rule of Three serves to find this answer. In 
Figure 2o.12 the shortestnote value that both sections share is the minim.The section 
in O includes six minims within a perfection, the 4/3 (SesqgUite7tia) Section eight. The 
relationships are shown in Figure 20.13. 

Thenumber 3 relates to thenumber6as4to8,and3X8=4X6.Alltheconditions 
forthe Rule ofThree are thus fulfilled. 

Let us return to the Dufay example criticized by Tinctoris (Example 2o.1). Dufay 
compares two imperfect breves with three perfect breves. None of the relationships 
discussed by Tinctoris would work in the SesyUialtea example by Dufay If we take 
minims as the shortest common value, we obtain the following numerical sequence 
that 名 lfills none ofthe conditions ofthe Rule ofThree.76 


2 3 8 18 

Just as a merchant cannot conflate ounces with pounds, a composer has to change 
breves into semibreves before computing hovw many semibreves of the same mensura- 
tion are included respectively between C and 〇 3/2, namely 9 and 4. Only after label- 
ing the proportion 9:4 can he obtain the correct computation for the Dufay example 
(See Figure 20.14). Four semibreves relate to nine as eight minims relate to eighteen. In 
Short, Tinctoris was not a nit-picking theorist; rather, he applied the lessons he may 
have learned in commercial arithmetic to mensural proportions. 

Tinctorisys discussion of the compared note-value in proportions from the Dufay 
examplealso leaves no doubtthathe demands minim equality when perfectand imper- 
fecttimearejuxtaposed.And it seems likely thatthe much-admired Dufay was notthe 
only composer who faltered in this respect. Tinctoris is particularly critical ofcompos- 
ers who use mensuration Signs to indicate proportions, since Such usage is almost 
always connected with breve equajlity.77 Franchino Gaffurio echoed Tinctoris?s criti- 
cism ofthose composers who favored breve equality directly in 1496:“Those who call 
a semibreve Or elbjls ze1jectM greater in value because it equals half a breve, and 


76 The 3:2 refers to Dufay?s proportion (he writes only 3, but clearly means 3:2); the number 8 refers 


to the 8 minims (within two imperfect breves) before the proportion, the number 18 to the 18 minims 
(within three perfect breves) after the proportion . 77 Probo7tiotale, pp.46-47,48. 
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Figure 20.14 Calculations using the Rule ofThree 


lesser when it equals a third of a perfect brevey are in error, Since one Semibreve is 
always equal to another in the same prolation.?78 So successful were the mensural 
reforms of Tinctoris and Gaffurio that by the early sixteenth century breve equality 
was only a theoretical speculation, with the Italian theorist Giovanni Spataro as one of 
its few advocates.79 

Another area that Tinctoris tried to reform was the use of the Modxs-CWUN-teNtjo1e 
Signs (D 3, O 2,C 3,andC 2). He was adamantly opposed to the use of these Signs 
because they used the circle or semicircle to indicate Modls, while he felt the geomet- 
Tic Signs Should be reserved exclusively for tezzjUs. Moreover, according to Tinctoris， 
the numbers 2 and 3 could be signs of diminution only within a fraction.so The only 
MOUU5-CWUMN-teMtzboO7e Signs Tinctoris allowed consisted of rests to indicate mode, the 
circle or semicircle to indicate tezzbjs, and a fraction or Stroke to indicate the diminu- 
tion by half8l Tinctorisys reforms in this area were less successful than with the equal 
breve. Musicians became confused about the meaning of the various signs and gradu- 
ally abandoned the plethora of older mensuration signs. Indeed, the ever-reactionary 
Spataro ljamented in a letter of 1529 to Giovanni del Lago:“in our times, the Signs 
arranged by the ancients are held in little esteem . . . they only use this sign Ai and of 
the proportions, they only use the sesqgUialteya.”8 By 154o, when Sebald Heyden pub- 
lished his treatise De azte cueNdi it was no longer assumed that musicians were ableto 
Understand complex mensuration Signs. He thus included transcriptions (esoLxtioxes) 
of all pieces with complex time signatures translated into A. This suggests that musi- 
cians Seemed to have lost the ability to interpret mensuration and proportion signs. 
For them every note-value was fundamentally binary in conception, just as it remains 
today in our modern notational System. 


78 Practca MUWSice, Book II, Chapter 8; Miller trans., p. 88. 79 Tyactzt 如 di7MW51C40. 
8o Probpoxtioale, ppP. 55,45. 

81 Ibid.,p. 55; also see my MexzsUatio1 0Nd Probo 训 oO1 919103, pp. 157-63. 

82 4 Comesboxzdeltce oFRextaissa1Ce MMSicialls ed. Blackburn et al.,p. 336. 
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Theories ofmusical rhythm in the eighteenth and 
nineteenth centuries 


WILLIAM 了 E. CAPLIN 


Everyone agrees: it is dij 鱼 cult to talk about rhythm in music, or, for that matter, the 
temporal experience in general. Compared with spatial relations, which appear to Us 
as fixed and graspable,temporal ones seem feeting and intangible. As a result,thelan- 
guage of time and rhythm is complex，contentious，and highly metaphorical. 
Considering that theorists today continue to have di 全 culty dealing with the metrical 
and durational organization ofmusic from the eighteenth and nineteenth centuries -- 
our most familiar music- it should come as no SuUrprise that theoretical writings 位 om 
those centuries often present themselves as perplexing and in need of explication. 
Though their mannerofformulation mayattimes seem odd or convoluted,thesetheo- 
Tists nonetheless ask many of the same questions about musical rhythm that underlie 
cuUrrent coOncerns: What is a metrical accent? Hovw do the profusion of time Signatures 
relate to each other? Do the groupings of measures create a Sense of larger-Sscale 
rhythm? Can various durational patterns be organized according to Some Scheme Or 
another? How does ouUr understanding of musical rhythm affect performance, espe- 
cially tempo, phrasing,and articulation? 

Like many other domains ofmusic theory, rhythmic theories are largely formulated 
in relation to a distinct compositional practice. Thus when compositional styles 
change, theorists respond by modifying their conceptions and formulating new ones 
in order betterto reflectsuch transformations in practice.Thehigh Baroque style,with 
its motoric pulses, regularized accentuations, and dance-derived rhythms, induced 
early eighteenth-century theorists to focus in detail on the classification of various 
metrical and durational patterns and to begin accounting forthatmostelusive concept 
-metrical accent. Later in the century,theemergence ofthe galantand Classical styles， 
with theiremphasis on formal articulations, melodic prominence,and balanced phras- 
ings, stimulated theorists to consider the rhythms projected by phrase groupings and 
cadential goals. And some nineteenth-century Romantic idioms，whose phrase 
rhythms are even more regularized and symmetrical,encouraged theorists to Promote 
varying (and often competing) Schemes ofhypermetrical organization. 

Though changes in musical style certainly prompted theoretical reftnement and 
innovation, a Strong coOnceptual inertia is evident in these writings. Thus early eigh- 
teenth-century rhythmic theory continued to be highly infuenced by elements of the 
Renaissance mensural System and it was not until much later in that century that an 
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entirely modern conception of musical meter found systematic expression. This 
notion of meter then functioned as the basis for most nineteenth-century appProaches. 
So, despite significant changes in compositional style, the sense of a“common prac- 
tice”of rhythmic organization is refected through strong conceptual continuities in 
the theoretical thought of both centuries. 


Pighteenth-century theories: transition, innovation 


Theories ofrhythm in the eighteenth century (which more rightly includes thelasttwo 
decades of the seventeenth century) concern themselves largely with describing and 
explaining the7poie7t JSte7l ofrhythm (as opposed to the earlier Me7SU1QL SSte7l ofthe 
Middle Ages and Renaissance). In the first haljf ofthe century, rhythmic theories gen- 
erally reflect Baroque Practice but still incorporate considerable vestiges ofthe mensu- 
Tal System. Theorists of the time were highly Preoccupied with classifying the 
numerous time signatures commonly employed and with trying to account for the 
phenomenon ofmetrical accent. Moreover, the Baroque use of conventionalized dura- 
tional patterns (especially in dance-related genres) motivated some theorists to Under- 
take complex taxonomies derived from the Greek poetic meters.The second halfofthe 
CenturysawWtheemergence ofnovel ideas thateffected a decisivebreak with earlier con- 
ceptions.This newview positeda fundamental dichotomy between a strictly hierarchi- 
cal organization of metrical accents (within which various forms of nonmetrical 
accentuation could occur)and thefullyunconstrained useofvarying durational values. 
The infuence of the new galant style prompted later eighteenth-century theorists to 
regard the groupings of individual measures into phrases of varying lengths as dis- 
tinctly“rhythmical”thus leading to the creation of sophisticated descriptions of 
phrase-structural procedures. 


西 o11 胡 e MENSWUGUL SYS 友 了 加 大 e MOde1N SS 友 1 


Prior to the seventeenth century, rhythm in Western music Was organized according 
to the mensural system.: The (conceptual) starting point of the mensural System is a 
Single /olg duration (which is sometimes doubled into a dblex /o19). A top-down 
process of division by three (加 ezjectioz) or by two (tbjez1jectioz) yields a faster level of 
Imotion consisting of byeyes. The same process divides the breve into two or three set1- 
beyes, and each semibreve into two or three Mi2115. Various rules of perfection and 
imperfection permit a limited number of durational patterns to obtain among these 
values at a given level of motion. More complex durational relations arise through the 
Use of7obpoytioz41S1915 which in the case of the sesgUiajtea (3:2), for example, stipu- 


1 See Chapter 2o, passim for details. 
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lates that three minims Sound within the same time Span as two prior minims. Thus 
Unlike our modern system, in which the note values remain fixed and independent of 
the time signature, durations in the mensural system are cOntextually dependent to 
Some extentUupon thespecificmensuration and proportion indicated bythe signs.*The 
absolute duration ofnotes,and hence, their tempo,is determined by the tactxs, which 
resides at the level of the semibreve (occasionally the breve). Each tactus embraces a 
Single down-and-up motion ofthe hand (tesis and 1Sis) and moves at a moderate rate 
of speed, corresponding roughly to the pulse rate ofa human at rest. In the case of a 
duple division of the semibreve, the tactus motions are equal in length; with a triple 
division, the tactus remains two-part, but the thesis lasts twice as long as the arsis. 

During the seventeenth century, the mensural system gradually evolved into the 
modern System of note values and meters.3 The breakdown of the older system 
OCCUrred as part of a broader historical process (begun in the thirteenth century and 
continuing into the twentieth) of composers employing ever shorter note values. 
Eventuallythelong and the breve were rarelyused,and the division ofthe minim (our 
half note) into values corresponding to quarter, eighth, and sixteenth notes created 
durational relations that could no longer be governed by the mensural principles of 
perfection and imperfection.4 In order to indicate regular patternings ofthese shorter 
values,the traditional mensuration and proportional signs took on new meanings and 
were eventually transformed into ouUr modern te S191QtL1e5S. Thus the mensuration 
signsCand qd (originally indicating tejzjxs ?ytjez12cto1l and tejtjUS 172277ctO1L CNDON- 
tl respectively) became general symbols for duple meter, while various triple-meter 
Signatures evolved out of proportional signs, such as 3/2 and 3/4. The demands for an 
increasingly wider spectrum oftempos,especially within an individual movement, led 
to the mensuration and proportional signs specifying varying rates of tactus motion. 
In addition, tempo became more intimately linked to the length of the note values 
employed in a work, So that pieces using relatively long durational values (Combina- 
tions of halfnotes and quarter notes) were meant to be performed more Slowly than 
those using Shorter note values. 

Since the changes in compositional practice just Sketched occurred gradually and 
over a long period of time, no one theorist of the seventeenth century Stands ouUt as 
articulating a consistent and comprehensive rhythmical system, though the contribu- 
tions of Michael Praetorius (1614-19)5 Marin Mersenne (1636-37);6 Charles Butler 
(1639)” Giovanni Maria Bononcini (1673),8 to name but a few are frequently cited by 
historians. Instead, theoretical writings from this period present discrepant acCcounts 
on many issues and display a hotchpotch of conservative and progressive Views. It is 


2 Dahlhaus,“Entstehung des modernen Taktsystems”p. 223. 

3 See Houle, Meter, Chapter 1. Houlexs study, the Principal English-language Secondary Source for 
rhythmic theories in the Seventeenth and eighteenth centuries, has highly infuenced my treatment of 
many issues in this chapter. 4 Ibid.,p. 32. 5 Praetorius, 9J2LRING MLNSTCWI1L. 

6 Mersenne, 囊 Z17MLONIe 101 思 ETSeLle. 7 Butler, Pritczb/es. 8 Bononcini, MUsico 思 7a 帮 co. 
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not until the eighteenth century that individual theorists, such as Johann Mattheson， 
Johann Philipp Kirnberger,and Heinrich Christoph Koch, puta more personal stamp 
on the theory of rhythm and began to formulate a more complete account of ouUr 
modern System, though even with these theorists, remnants of earlier mensural prac- 
tice continued to find expression. 


CUUSSI1catON ojMete15 


Musicians today are so familiar with the mechanics ofnote values,time signatures,and 
metrical organization in musicofthehigh Baroque that it is perhaps surprising to dis- 
COVer how contentious these issues were for theorists ofthe period. Indeed, classifying 
the multitude of meters and their corresponding time signatures Used by composers 
(plus many others that had largely become abandoned) became an obsession of these 
theorists.” Competing schemes based on varying underlying Principles were vehe- 
mentlyattacked and defended. Atleasttwo basic issues regularly prompted debate: the 
number ofprimary divisions in a measure, and the nature of cojtjoN14 meters. 


Primary divisions. The modern concept of meter evolved out ofthe mensural tactus 
(hencethe German term for meter, 7 有 的 ,with the duration ofa whole measure (equiv- 
alenttoasemibreve,the standard value ofthe tactus) functioning as the starting Point 
of the metrical system. The measure then becomes divided into smaller parts at one OFT 
more levels of motion. Inasmuch as the complete measure represented the original 
tactus, the measure was often initially divided into two parts - thesis and arsis - and 
Some theorists, especially in Germany, even held that all meters were fundamentally 
two-partin structure.Thus Mattheson,the mostzealous upholder ofthis conservative 
position, presents a primary division of the measure into egUal meters (our duple and 
quadruple meters) or WeqgUal meters (triple). The latter are made up of two parts, the 
first (thesis) lasting twice as long as the Second (arsis), just as in the original tactus 
theory.l? Gradually however, the notion that the primary divisions represent tactus 
motions gave Way to a newer concept, namely, that the divisions“measure offt>” like a 
ruler, the time Span ofa measure.1 The need for an exclusively binary division (tied to 
the original tactus hand motions) was eventually abandoned, and more forward- 
looking theorists, especially in France, placed three-part or four-part divisions on an 
equal footing with the original fwo-part division of the measure.2 


9 See Houle, Metem, Chapter 2; Seidel, RAOtjNUWS 怒 eoyiell, Chapter 2; Maier, THeoyie des TURtes, Chapters 
1-23 Schwindt-Gross,“Einfache Takte”pp. 206-12. Seidels work is the most comprehensive investi- 
gation ofrhythmic theories in the eighteenth and nineteenth centuries to date.Iam highly indebted to 
many of his descriptions and interpretations. Maier?”s Study is also a highly valuable source of informa- 
tion on late Baroque metrical theory. 

10 Mattheson, Nex-e161iretes O1cpestey, p. 78; Deyr yoURo7MLENe Cabelbleister (Harriss trans., p. 365). See 
also Maier, THpeoie des TURtes, pp. 17-21; Seidel, RAytMtNS 妇 eoyiell, pp. 58-61; Houle, Metey, p. 45. 

11 Maier, THeo7ie des Thtes,p. 16. 12 Houle, Mete, pp. 36-38. 
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Compound meters. In theirefforts to make conceptual sense out ofthe wide variety 
of possible meters, many Baroque theorists distinguished between Simple and com- 
pound meters. One major area oftheoretical disagreement concerned the classification 
of the compound meters 6/4, 6/8, 9/8, 12/18, etc. Most theorists recognized that Such 
meters have Some kind of triple organization， and some,， such as Tomgis Baltazar 
Janovka, simply included them together with 3/2 and 3/4.3 Other theorists,especially 
thehighlyvocal Mattheson,argued that 6/4,6/8,and 12/18 arefundamentally two-part 
in nature and thus classified them with C, qd, >/4,etc.!4Johann Gottfried Walther even 
proposed two completely different schemes so thatsome compound meters (6/4, 12/18， 
24/16) could be viewed as either duple or triple.5 These discrepancies in classification 
largely arise 位 om theorists” taking different levels of musical motion as essential for 
deftining the meter. Thus Mattheson?s Scheme focuses all attention on the first level of 
measure division (the duple organization of the dotted eighth notes), while Janovka 
attends primarily to the fastestmeaningful level (in this case, the triple organization of 
the eighth notes).16 

In general, theorists defined compound meters as the joining together of two or 
more Simple meters. The results of such combination could yield, however, widely 
differing results. So, for example, Janowka and Johann David Heinichen considered 
6/8,9/8,and 12/8 meters to be compound because they combine together two, three， 
orfour simple 3/8 meters.27 For Friedrich Wilhelm Marpurg,however,4/4is the prin- 
cipal compound meter, consisting as it does of two 2/4 meters; 12/8 is also compound 
because it represents a triple subdivision of the compound 4/4. But Marpurg regards 
6/8 and 9/8 as Stbjle meters derived from 2/4 and 3/4 by triple subdivision.18 Again， 
these discrepant accounts arise because the theorists focused their attention at differ- 
ing levels of motion.2? 


AHetricalaccetNLQLON 


A central innovation of the modern system of rhythm is the explicit recognition that 
temporal events are differentiated through some notion ofaccentuation.z2The concept 
of accent was initially linked to poetic theory and referred to the emphasis accorded a 
particular syllable either through its greater length or a more forceful pronunciation . 
Amorespecifically musical accentuation was articulated as earlyas 1636 (in some State- 
ments by Butler) but does not become an essential feature of rhythmic theory until 


13 JanowKka, Clavis, pp. 141-433 See Seidel,RAOtNMNStheoyiel, PP. 59-60; Maier, THeoyie des TBRtes, p. 33. 
14 Mattheson, Ne-ey61jitetes O 和 cpeste1 p. 77; See Maier 7TJeoie des 7TRRtes p. 31. 

15 Walther, Praecebta, pp.29-33; See Maier, THeo7ie des TZRtes p. 29. 

16 Maier, THeo1ie des THRtes pp. 31-323; Seidel, 及 AthM125 友 eo7ie1l, p. 59. 

17 Janowka, Ciavis, pp. 141-43; Heinichen, Gexzexralbass,p.290; See Maier, THeoxie des TURtes, pp.33-36. 
18 Marpurg,4d7tLeitbtl9g, pp. 68-69; see Maier, THpeovie des TZRtes, pp. 36-38. 

19 Maier, THeoyie des THRtes, p. 35; See also Grave,“Metrical Displacement.” 

20 The mensural system would seem not to embody notions ofaccentuation,though thatissue remains 
in dispute. 
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later in the seventeenth century.2 Asa general rule,accentwas jinked directly to meter; 
the idea of7o7z11etricalaccentuation arose nowand then but did not become an impor- 
tant component of rhythmic (and performance) theory until the nineteenth century. 
Theorists in the early part of the eighteenth century were particularly concerned with 
theterminologyofindicating accentuation and with the actual patterns ofaccentasSO- 
ciated with individual meters. 


Terminology ofaccentuation. The wide variety ofterms for accentuation used by 
Baroque theorists clearly reveal the conceptual di 伍 culties attendant on metrical 
accent. From today?s perspective, we might assume that the simplest way of talking 
aboutaccentuation would be in reference to a greater intensity imparted to a beat. Yet 
early eighteenth-centutry theorists only sporadically mention dynamic differentiation 
asa cause for,oraresult of accentuation. Rather, their mosttypical way ofexpressing 
the idea derives 们 om poetictheory, which,in reference to ancient Greek, differentiates 
longer and shorter syllables, generally in the proportion of2:1 (long to shorb. Since 
the real length ofthe beats within a measure are equal, theorists speak of the 太 te70L 
length of notes (QUuNtitas Ttrixlseca) as distinct 人 om their actual, exte7al length. As 
Wolfgang Caspar Printz states， 


the position in the measure has a peculiar power and virtue Which cause notes equal to 
one another, according to thetime signature, to Seem longer or Shorter. This should be 
esSpecially noted as much because of the teXt as because of consonance and dissonance. 

Theapparent different length ofnotes thatareequalaccording to theirtime or value， 
js called Q&ittitas 7271 加 ol Ttyztseca or the inner duration.22 


Printz?xs mention of an “apparent”difference in length between the notes implies 
thataccent resides in ouUr personal cognition ofan event rather than in the event itself 
Mattheson strikes a similarly psychological tone when he speaks ofan accented note as 
having an“inner content and emphasis”(zoNte7licpe Gepalt 200 Nacpad1achi).23 In other 
words, the mere position ofthe note within the measure is Su 伍 cient to impart accen- 
tuation in the absence ofany real durational or dynamic differentiation . 

Printz?s linking of consonance and dissonance to metrical placement points to 
another aspect ofaccentuation reflected in terminology. Notes that function as metri- 
cally accented were frequently labeled good, those that are Unaccented，pad. These 
Strangely moral judgments about notes arose 位 om the attempt to explain why conso- 
nances and dissonances have certain determinate metrical positions.As Walther putit， 
agoodbeatis“suitable forthe placement ofa caesura, a cadence,alongsyllable, a syn- 
copated dissonance, and above all a consonance (from which comes its name - 不 


21 Butler, Pitczb/es, p. 26; See Houle, Mete, p. 31. 

22 Printz，PHOMNk NM 让 1eNaeXSs，Vol. I，p. 18; see Houle，Meter，pp. 8o-81; Horn,，“Johann David 
Heinichen, ”pp. 197-99. 

23 Mattheson, CT7ica MUNSiCQ Vol. I, p. 43; See Maier, THeoyie des TBRtes, p. 50; Seidel, RJOtjNUNS 轨 eo7ie11， 
P. 111. 
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ZUoN10).224A related set oftermas distinguishes accented notes as StUCR (SCHUC9ed) versus 
Unaccented ones that are b0551149 (QU0Cp9epeza)， again in obvious reference to conso- 
nance-dissonance placement.25Additional terms used by eighteenth-century theorists 
for metrical accentuation include 怒 esis versus 01515 (in extension of their original 
meaning as the first level of tactus division), stroxg versus We (more typically used 
later in the century), and finally accezt versus JU4cceNt (with no necessary implication 
ofdynamic StresS). 


了 Patterns ofaccentuation. The distribution ofaccents within the various meters was 
widely discussed by Baroque theorists. In the case ofduple and quadruple meters, the 
accent analysis largely conformed to our modern understanding (i.e., first and third 
beats,accented; secondand fourth,unaccented). For triple meter, however,no consen- 
Sus Was achieved, and a number of options proposed have no counterpart in today?S 
practice. Every theorist，of course,，attributed accent to the first beat，and many 
regarded the subsequent two beats as Unaccented. Butsince metrical organization Was 
CoOnceived to relate intimately with consonance-dissonance practice, it became neces- 
Sary to explain why, for example, the syzcobe (Suspension) dissonance, which normally 
must occur on an accented beat, may be placed on the second beat ofa triple meter. To 
accommodate this situation (as well as to explain, for example,the stress usually given 
to the Second beat in a Sarabande) some theorists posited the following pattern of 
accentuation in normative triple meter:-- U (the dashesand cups refer to accents and 
Unaccents respectively).26 The attempt to correlate accent organization with the 
Primary thesis-arsis division of the measure led theorists to propose another Scheme， 
whereby the third beat receives accentuation through its association With the onset of 
thearsis:-U-.2ZThatthis pattern along with the previous one results in two consec- 
Utive accents (either within the barline or ffrom one bar to the nextb Seems not to have 
been of concern to these theorists. Today，however， such a situation is normally 
thoughtto violate fundamental Principles ofmetrical organization,and thus we might 
wantto recognize in these differing metrical interpretations an attemptbyeighteenth- 
century theory to account for various types of7oNMetyical accentuation. 


DUONQLNUtte7NI， 10tMObOei 


Ahallmark of Baroque style is the use ofrhythmic motives (especially in instrumental， 
dance-derived genres) to provide surface uniformity and continuity and to help 


24 Walther, MUWSikaliscpes Zexicol, p. 598; see Houle, Mete, p. 83. 

25 Walther, Praecebtz,p.151;See Maier, THeo7ie des7HRtes p.45.Theidea of“striking”the note perhaps 
Suggestsa dynamic intensification,butthis would be an erroneous interpretation,as the use ofthe term 
SCpiagetd in Seventeenth- and early eighteenth-century theory in fact derives from thorough-bass prac- 
tice; See Maier, THpeovie des TCRtes, p. 146,n. 187. 

26 Walther, Pyraecebtz,p.23; Scheibe, Der citiscpe WMSIRNS p. 348. 

27 Mattheson，C7iica Msica, Vol. LI p. 33; Walther，Pyaecebtz, p. 23; Scheibe，Der cyitiscpe MUWSIR2S， 
P. 348. 
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express the single 4 庞 上 responsible for achieving aesthetic unity in a movement. In 
responseto this compositional Practice,Ssome theorists ofthe period attempted to clas- 
sifythevariety ofdurational patterns regularlyappearing in compositions.They based 
their approaches on theories of Greek poetic meters, as transmitted through the 
humanistic revival of ancient thought and practice by late Sixteenth- and early 
Seventeenth-century Writers.28 This theory of pytjhMioboeia, as it came to be known， 
defines various patterns oflong and short durations using thetraditional Greek metri- 
cal terms: for example, iaMp for the pattern short-long; tocpee forlong-short; CN4jest 
for two shorts followed by a long; and so forth. The most important eighteenth- 
Century exponents ofyzjo)tgMioboeia are Printz and Mattheson, in that order chronolog- 
ically，For Practical reasons，however, it will prove easier to discuss Mattheson2s 
approach firstand then turn briefy to Printz?s.29 


Mattheson. Johann Mattheson”s (1681-1764) extensive list oftwenty-six durational 
Patterns, which he calls soxUd-1eet (KaNdApe) in analogy to the feet of poetic meters， 
Tepresents the most complete extant theory of musical jy)t 妇 Mtoboeia (See Example 21.1 
forasampling).Ashis briefmusical examples reveal, Mattheson clearly found a way to 
accommodate many of the standard rhythmic (and melodic) motives that regularly 
appear in early eighteenth-century compositions,and ata level of general description， 
his labels are readily applicable to many passages. But from a Stricter theoretical peT- 
Spective, his account is problematic in a number of ways. 

Any useful theory of durational patterning must, at minimum, specify criteria for 
durational differentiation and for pattern Segmentation. As for the first issue， 
Mattheson appeals to the actual durational value of the notes to distinguish between 
those that are deemed long and short; thus his system, unlike that of Printz to be dis- 
cussed Shortly, makes no direct appeal to the internal length of the notes (i.e., their 
Imetrical accentuation). In some cases,however,assigning length or shortness toanote 
is ambiguous, and Mattheson brings metrical considerations to bear on the decision . 
For example,the pattern 站 yields the proportions 3:1:2.The dotted quarter is obvi- 
ously a long; the eighth note, a Short. If the final quarter note, which is manifestly 
longer than the preceding eighth, is considered long, then the pattern would be an 
CNMib1pi10Ce7 (- U -; Cups and dashes novw referring to external length); 认 the fnal note 
is short, then a dacb arises (- U U). Mattheson opts for the second interpretation (as 
Shown in Example 21.1,no. 5)3"and justifies his choice bynoting thatthe quarter note 
“seemas to be twice as long according to its external aspectas the second or middle one; 
is nevertheless just as Short in its intrinsic value，because of the Upbeat of the 
28 Houle, Meter, pp. 62-63. A similar neo-classical impulse led to the resurrection and adoption of 
ancient eto7ica teachings by theorists at the same time. See Chapter 27, pp. 854-67. 

29 See Seidel, RAtjtUWStheoyielt, pp. 42-51, 63-66; Houle, Mete, Chapter 3. 
30 Matthesons metrical analyses contain a number of typographical errors: the tocpee (Pattern 4) 


Should notbe- - U;as he shows,butrather - Ui the imp (pattern 3) should be U -,not U - -;and the 
paccpixs (pattern 9) should not be- - U,but rather U - -. 
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Example 21.1 Examples ofsound-feet 们 om Mattheson, Dey yo 人 ooe11e 
Cabjeleister, pp. 164-70 


Feet of Two Syllables 
了 Spondee -- - - 3) Iamb ，- - 
加 和 


2) Pyrrhic yw， 4) Choraeus or Trochee - - ， 


Feet of Three Syllables. 
10) Amphimacer，- y - 


5$) Dactyl. - yy allegro. 


6) Anapaest yy - - etc. 


和 2 Viyace, 
7) Molossus. - - - etc. 副本 本 琶 组 对 


12) Palymbacchius, - - y 


8) Tribrach，yv yy QHada11e. 


0 _bes-b ES 
让 失手 注 寺 生息 荆 
SS 一 | 一 让 2 
和 村 二- 洗 


9) Bacchius. - - y 
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measure.”31 Here, he appeals explicitly to meter, but his explanation is merely ad hoc. 
Indeed, Mattheson never arrived at a satisfactory and consistent relation ofsound-feet 
to meter. 

Asforthe second issue, that concerning the segmentation ofsound-feet, Mattheson 
consistently delimits the durational patterning to the confines of the measure. Two 
problems result: the external lengths of notes frequently contradict their internal 
lengths (the ;MO is but one examplej, and more importantly, it is not possible to 
accountforrhythmic patterns that cross over the bar line,as manifestly arise through- 
outthe Baroque (such as in the subject of Bach?s C minor Fugue from thefirstbook of 
the TY2LL72Nt 加 ered CUavie7. 


Printz. Some ofthe issues that caused di 伍 culties in Mattheson?s theory of 7joyytjj1to0- 
boeia are handled more Successfully by Wolfgang Caspar Printz (1641-1717). Unlike 
Mattheson?s exhaustive listing, Printz?s identifies siXbasic patterns (See Example 21.2) 
一 10M1ONS， 杂 0CRUe1US， EC0NE2S (OF CONtGNiNS) QQCDLNS ,MO 友 1MNS (OF So1td0eNS)，and syMNCO2U 
icWs. Within each category, Printz recognizes Various Versions (Such as ;QUS ECCUeSi05S- 
帮 cWS Abocpe71a8CUS ,MeLSNaQ8CUS and 7obo7ztioUats) based largelyonthelengths ofthe 
component durational values. His criteria for distinguishing long from short differ 
他 om Mattheson in that four of the patterns are based principally on the “internal>” 
length of notes, not necessarily their actual“external” length. Thus the iaMpxs, to- 
Chaels,and dactbyils have versions in which the notes making up the pattern are ofequal 
duration. As regards segmentation, Printz is somewhat more fexible than Mattheson 
in that the ipbUS pattern is permitted to cross over the bar lines. Yet despite these 
theoretical advantages, Printz?s theory also has some shortcomings. Not only are the 
number of his patterns quite limited (for example, he cannot account for the very 
common tabjestfgure: U U -) ,but internal contradictions Within the theory appear 
as Well. The eatixs pattern is, like the ;xp made Up of a short followed by a long， 
but in this case, it is the external length, not the internal one, that defines the pattern 
and itsboundaries With respectto the measure.These problems,along with those iden- 
tified in connection with Mattheson?s approach,，perhaps explain why 7AytlgMioboeia 
reached a dead end with these theorists and why later theorists largely abandoned the 
attemptat providing a comprehensive theory ofdurational patterning.3? 


O11NlS of t 妨 e Akzenttheorie 


The medieval and Renaissance mensural system is rooted in an Aristotelian conception 
of temporality, whereby the passage of time is conceived as a Succession of discrete， 


31 Mattheson, Dey yoURoMtENe Cabellietste, p. 167 (Harriss trans.,p. 355). 

32 Alater discussion of7jotjMioboeia is found in Koch, Tatrodxcto7myy ESsay, pp. 66-69,butthetopic plays 
little role in the subsequent development of his theories. Interest in durational patterning in music， 
inspired by ancient Greek metrical theory, was renewed late in the nineteenth century by Westphal, 
4UGeette THeoyie,， and Wiehmayer，MUWSIRaLiScpe 尺 加 Mi 2004 Metil see Smithers，“%Theories of 
Rhythm:”Chapter4and pp.256-6o. Fora twentieth-century reincarnation ofmetrical poetics in music 
theory, see Chapter 22, pp. 710o-11. 
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Example 21.2 Examples of7jothMzobpoeia ffom Printz, PHDMNTN MexaeS, Vol. III, pp. 


1OO-O7 
1) Jambus vulgaris ecclesiasticus hypochematicus mejlismaticus 
NE 
辣 EE 二 人 攻 二 二 生生 区 全 二 二 全 下 二 下 二 三 一人 一。 
Jambus proportionatus 
primae divisionis Secundae divisionis tertiae divisionis 
马 号 号 6 亿 二 西 一 | 
于 一 全 二 二 王 和 FS 上 站 评 本 - 世 全 二 
2) Trochaeus vulgaris 
ecclesiasticus hypochematicus melismaticus 
到 他 醒 - 一 全 二 可 
Trochaeus proportionatus 
primae divisionis Secundae divisionis tertiae divisionis 
仙 - 陷 
三 芝 3 一 e 一 人 -3 个 6 严 二 全 祥 [要 -二 各 | 
玉 分 条 条 | -二 S- 六 区 可 
3) Enantius or Contrarius 
primae divisionis secundae divisionis 
3 侣 NA 人 从 包 
3 人 3 允 一 化 盖 2 < 一 他 思 
主 2 入 全 
4) 四 Secundae divisionis 。 tertiae divisionis 
《3 向 
下 站 下 全 松本 到 玖 悦 
主 六 和 8 天 六 
Nothrus or Spondaeus 
9) p 
局 一 十 @ 一 尼 乒 三 一 二 
0) Syncopaticus vulgaris Nothrum Syncopaticus vulgaris medius Syncopaticus vulgaris tachinus 
diphthongus triphthongus diphthongus triphthongus diphthongus tiphthongus 
3 全 - 人 @ 一 - 
二 稀 各 化 一 e 人 下 
-六 二 六 二 才 
Syncopaticus proportionatus 
tardior | celerior 
号 全 号 纪 一 c 填 67 卫 人 :村 
和 一 到 吧 
包 4 六 人 5 


| 


individual 好 pes (in the plural) each markinga concrete typeofcyclical motion (e.g.,the 
rising and falling ofthe sun, the turning of a wheel). Whether it be the original men- 
Sural long, or later, the individual tactus, this basic unit delimits the essential time- 
Spans of rhythmic motion. During the Seventeenth century,， a new conception of 
temporality emerged, one eventually codified by Newton, in which tme (in the singu- 
lar) is understood as an empty homogeneous,and infinite span,waiting to befilled by 
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any kind ofmotion.33 It was not Until the second halfofthe eighteenth century thata 
group of thinkers working closely together in Berlin - the music theorist Johann 
Philipp Kirnberger (1721-83), the aesthetician Johann Georg Sulzer (1720-89), and 
the composer Johann Abraham Peter Schulz (1747-18oo) - articulated a theory of 
musical rhythm founded upon this newer concept of time.34 

Unlike theorists in the frsthalfofthe eighteenth century, who regarded the entire 
measure as the Starting point of a metrical theory, Kirnberger begins with an unlim- 
ited succession ofundifferentiated and aesthetically insignificant stimuli,whatwe now 
typically call pulses or beats. These beats then become differentiated through accent: 


it is necessarily required that such a series of tones group themselves into units ofequal 
length . . .These equally long and equally shaped units now constitute what one calls 
meter in music . . . It is also necesSsary to have accents, because Without them the ear 
Would have no cause to group the series of tones into equally formed units.35 


Measures, in turn, can group together to build more complex, higher-level phrases or 
periods. This cumulative process of metrical units of one level grouping to form new 
units on a higher level gives rise to a hierarchical 从 amework within which the actual 
mausic receives its metrical interpretation.36 

In Kirnbergers theory，which Hugo Riemann later characterized as the 
4kzettipeoxie,the individual measure no longer delimits fandamental rhythmic activ- 
ity as did the earlier tactus-derived measure. The actual lengths of the notes need not 
COIrespond directly to metrical units at a given level, and the grouping of notes into 
motives need not be confined to the boundaries ofthe measure.And rather than being 
linked to the traditional Greek meters, durational values are free to assume a wide 
variety of patterns, always retaining, however, their metrical interpretation as defined 
by the hierarchy ofaccents and unaccents. By clearly separating metrical organization 
from durational and grouping organization,Kirnbergerand his circlelaid theaesthetic 
basis fora fundamental dichotomy, which has persisted until today, between rhythm， 
as Unconstrained durational patterning, and meter, as rigid accentual hierarchy. 


Meters ttb0 0NQ CUU1UCte7 


Though thefoundations ofKirnberger?s metrical theory effected a decisive break with 
earlier approaches, some residues of mensural theory still appear in his theories,espe- 
cially the idea that the duration of notes is indicative of tempo. Indeed with 


33 Dahlhaus, MzxsiRtheorie, vol. IT, p. 16o. 

34 Determining the actual “author>” ofthe principal sources for this theory is di 全 cult; for details, see 
Kirnberger, 4) 妨 p. Xi. For the Sake of convenience, Kirnberger will be identified here as the principal 
theorist, even for statements that may have actually been written by Sulzer or Schulz. Kirnberger?s the- 
ories are discussed at length by Seidel, RAOtjNNS 妨 eoyiell, PP. 85-134. 

35 Sulzer “Tact>”in 4LU9emtete THpeoie,vol. IV, PP. 491-92. 

36 In eighteenth-century thought, Metrical interpretations Were Still largely confined to the boundar- 
ies ofthe measure; a more explicit notion of obje7ieteris not formulated until the following century. 
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Kirnberger,this idea reaches its fullestexpression; afterhimy,itlargely disappears from 
the theoretical literature, as the expressions Largo, Andante，Presto, and so forth 
entirely take over the role oftempo markings. 

According to Kirnberger,an individual meter (with its unique time Signature) spec- 
ifies not only accent organization, but also tempo, articulation, and the general char- 
acter ofthe musical passage Set Within that meter. Meters are also normally associated 
with certain genres and dance types. A given time Signature defines a range of note 
values typically used with its meter. The external length ofthe notes suggests the tejzjo 
isto (natural tetmpo) ofthe meter,atempo thatmay bemodified by Italianate expres- 
Sions. An individual meter also implies its general Style of articulation. For example， 


2/2 meter, or rather alia beyve ...is most often used in church pieces, fugues, and elab- 
orate choruses. It is to be noted about this meter that it is very serious and emphatic， 
yetis performed twice as fastas its note values indicate37 unless a slower tempo is spec- 
iftied by the adjectives grave, adagio, etc. The same is true ofthe 6/4 meter of two triple 
beats thatis derived from 2/2 meter,butthe tezzjogzlsto ofthe meter is somewhat more 
moderate. Both meters tolerate no shorter note values than eighths.38 


In the case of3/4 meter, Kirnberger notes that 


[it] is notas common in the church style as 3/2; butit is used very often in the chamber 
and theatrical Styles. 

Its natural tempo is that ofa minuet,and in this tempo it does nottolerate many Six- 
teenth notes, even less thirty-Ssecond notes, in Succession. However, Since itassUumes al 
degrees of tempo from the adjectives adagio, allegro, etc., all note values that fit this 
tempo can be used, depending on the rate of Speed.39 


As these statements reveal, issues of duration, tempoy, articulation, style, and genre 
areinterwWoven with those ofmeter. Latertheorists,responding to contemporary com- 
positional practice, ljargely separate these domains,especially the connection between 
meterand tempo.42The aesthetic basis ofKirnberger?s conceptofmeter may mark the 
Starting point of the new 4pzezttpeoxie,butthe fuller realization of his metrical theo- 
Ties represents the end of a line ofthought reaching back several centuries. 


4ccelt 志 7MEtiCQaL0Nd ONEtICQL 


In describing theaccentorganization ofthe various meters,theorists in the second half 
of the eighteenth century continued to employ the wide variety ofbinary oppositions 
developed by Baroque theorists - long VS. short; good vs. badi struck vsS. passing; 
accented VS. Unaccented. But another idea，one rarely expressed in earlier theory， 
gained in prominence throughoutthe century: that metrical accentuation is associated 


37 Because of the older proportional tradition that the tactus of alia 久 eve moves twice as 人 fast as the 
normal semibreve tactus. 38 Kirnberger, 4 人 访 p. 386. 39 Ibid., p. 396. 

40 Thus,from Beethoven on,composers could write very slow-moving works using mostly eighth, six- 
teenth, and thirty-second notes. 
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with an actual dynamic intensification Supplied by the performer.4: Thus Kirnberger 
regularly speaks of beats being strog or Weak&. That this distinction has performance 
implications is clear 位 om statements likethefollowing:“the pressure [ofthebow]that 
marks the first note ofthe measure in each meter . . . determines . . . the downbeat of 
the measure, Which always falls on the first beat ofthe measure.”42 

Theorists in the later part of the century also became more explicit about the pos- 
Sibility that accentuation could be applied to, or was even inherent in, events OoccUPy- 
ing metrically weak positions. This idea of a nonmetrical accent finds expression in 
Kirnberger?s three-fold classification ofmusical accents (based on asimilar model pro- 
posed by Sulzer for natural language) - .1QNMMCLCQL，O70tO7iCQL，and exXb1essiye. 
Grammatical accents directly pertain to meter: they are "the long and powerful tones 
that make up the main tones of each chord; they must be distinguished 位 om other， 
passing tones . . . through [internal] length, through emphasis, and through greater 
Perceptibility. These tones 亿 ]] on the good beats of the measure.243 On the contrary， 
the oratorical and expressive accents (the latter being a _ stronger, more emphatic 
version of the former) occur independently of meter: they are individual tones (or 
groups of tones) Specially emphasized both compositionally (through musical fgures， 
harmonies, or dissonances) and in performance (through dynamic intensification).44 
The4kpzezttpeoxie thus lives up to its name by positing a wide variety ofaccents - Some 
metrical, some not - that operate at multiple levels of motion. Left undiscussed by 
Kirnberger is the question ofhowthese differentaccents actually existtogether - both 
in performance and experientially - and even how to formulate a coherent theory of 
multiple accentuations. These questions emerge as central topics of discussion and 
debate in nineteenth-century theory. 


RAR p7jUSe StbUCte 0NQ MO 


Although Kirnberger uses the term 7joytjma in its general sense,4 he also employs 站 
more narrowly along the lines of what we would today understand as the domains of 
phrase Structure, melody, or even form. Just as individual beats can group into meas- 
ures, So too can individual measures group into phrases (and phrases into Periods)， 
thereby projecting the 7tpMi of a melody. Unlike individual beats, whose grouping 
into measures arises by means ofaccent, the grouping ofmeasures into phrases oOccurIs 
when the fow ofthe melody is demarcated byyestl7 bott 帮 ofvarying degrees.46 Some 
ofthese resting points are actual cadences,others are merelybreaks in the melodicline 


41 See Houle, Metey, Chapter 6. 42 Sulzer “Tact” in 41UGe1lette THeoyie,vol.IV, p. 495. 

43 Sulzer, “Accent> in 41Ggemeze THeoyie,vol.I,p.18.NotethathereKirnbergeremploys almostevery 
eighteenth-century term for metrical accent. 44 Ibid., pp. 18-19. 

45 Especially in the article“Rhythmus”in Sulzers 4LUGemtete THpeo7ie. 

46 Kirnberger,4 仿 p.408.ThusKirnberger?s tl should notbe understood as lbje71lete 罗 Since the 
measures themselves are not construed as accented or unaccented; the idea of measures or phrases being 
metrically accented does not arise until the nineteenth century. 
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asSociated with“restful”chords (especially dominant harmony).47 Kirnberger notes 
that “the best melodies are always those whose phrases have four measures,”48 but he 
regularly discusses the possibility of phrases lasting three or five measures. Of particu- 
lar theoretical importance are those cases Where he demonstrates how an odd-num- 
bered phrase derives from a more normative four-measure model.49 In many reSpects， 
Kirnberger was infuenced by the work of Joseph Riepel (17o9-82), who effectively 
initiated the tradition of phrase-structural analysis. Kirnberger, in turn (along with 
Riepel), infuenced Koch, who developed the most comprehensive account of phrase 
Structure in eighteenth-century theory. 


Riepel. Thoughlittle known until recentyears,Joseph Riepelbs(17o9-82) reputation 
has grown significantly as historians have discovered that his writings, admittedly 
often convoluted and inconsistent，contain the core ideas of eighteenth-century 
phrase-structural theory.?? Especially noteworthy is the wide variety of ways in which 
he characterizes the organization and content of phrases. He thus distinguishes them 
on the basis of their rhythmic activity (a concern rarely addressed by eighteenth- 
century theorists), their overall melodic contour, their underlying harmonic SuUpport， 
their degree ofmelodic closure, and their length in terms of measure numbers. Riepel 
establishes the four-measure phrase as a norm (at least for the minuet genre) and dis- 
cusses ways in which such phrases can beexpanded and altered.Although Riepel failed 
to shapehis ideas into a systematicwhole orto transmit much ofhis specialized termi- 
nology his detailed analyses and critical commentary (on his own musical examples， 
admittedly) pointed the way for further developments by Kirnberger and Koch. 


Koch. In the manner ofmuch eighteenth-century theory Heinrich Christoph Koch>s 
(1749-1816) approach to“melodic”(i.e., phrase-Sstructural, formal) organization is 
Tooted in analogies with natural language (Speech, poetry rhetoric).5: Justas ljanguage 
can be broken down into sentences, Sentences into clauses, and clauses into parts of 
Speech (subject, Predicate), the melody of a composition can be divided into periods， 
phrases,and melodic segments.? Atthe basis of Koch?s“mechanical rules of melody>” 
as he calls them, are two notions: Meloadic bo0tctatioz the demarcation of melodies 
through their resting points, and 7pytjM, the length and proportions of melodic sec- 
tions with respecttotheirnumberofmeasures.LikeRiepelandKirnberger,Koch iden- 
tifies the four-measure phrase as“most useful and most pleasing” but going 


47 Kirnberger,47 轧 p. 404. 48 Ibid., p. 4o9. 49 Ibid., pp. 4o9-12. 

50 Riepel, 471z79S9112tde; See also Knouse,“Joseph Riepel>; London,“Riepel and Absatz2”; Lester， 
Cozlbos 让 OU0L THeo7, pp.258-72. 

51 Koch?s theories, especially as a stimulus for analyzing music of the Classical period, have received 
considerable scholarly attention in recent years; See Baker,“Heinrich Koch:”PpPp. 1-48; Lester， 
Cozlbos 让 OU0L THeo1]，pp. 285-99; Budday，G72UdlUge MUNSIRaUScReyr FieNli Sisman， “Small and 
Expanded Forms.”Also see Chapter 2,pp. 57-58 and Chapter 27,pp. 881-82. 

52 Koch, Jptrodxcto7D) ESs0y,p. 1. 
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Example 21.3 Basic phrases from Koch, 7pztrodtcto7y ESsdy) 
(a) Example 1, p.44 


Allegretto 


二 二 


(b) Example 8,p.7 


Allegretto 


卫生 生生 全 全 本 司 


(c) Example 1o, p.7 


Allesgro 


= 二 = 


t 二 二 


considerablyfurtherin theoretical scopeand rigor,he provides acomprehensive frame- 
workforanalyzing phrases ofvaryinglengths.Tothatend,he proposesthree main cat- 
egories of phrase - basic extejaed, and coNzOUNL. 

Thebasic phrase contains“onlyas much as is absolutely necessary foritto beunder- 
Stood and feltas an independent section ofthe whole.”53 The phrase normally consists 
of two two-measure segments, the first of which, continuing his linguistic analogy， 
Koch likens to asubject2” the second, to a“predicate”(See Example 21.33). Each 
Segment COncludes with a “resting point ofthe Spirit” (Rzpebz0tct des Geistes), some- 
times an actual cadence at the very end ofthe phrase, sometimes a noncadential artic- 
ulation internal to the phrase.?4 While every basic phrase expressesa sense ofstructural 
completeness,some are more complete than others.Thus Koch distinguishes between 
“internal”phrases and“closing”phrases on the basis of their “ending formulas”; his 
examples suggest that this difference is based on cadential strength, namely, between 
the weaker imperfect authentic cadence ending an internal phrase (as in Example 
21.3b) and the stronger Perfect authentic cadence ending a closing phrase (as in 
Example 21.3C).55 

An extended phrase features“more than is absolutely necessary for its complete- 
ness.”56 Koch defines three techniques used to create the phrase extension: (1) repeat- 


53 Ibid.,p. 3. 

54 When speaking of “resting points ofthe Spirit”Koch acknowledges that the boundaries of group- 
ing Structures (to speak in today?s terms) are impossible to define with explicit criteria, but rather ensue 
位 om feeling”on the part ofthe listener; ibid., p. 4, note 7; See also p. 1, note 1. 

55 Ibid., p. 7. 56 Ibid., p.41. 
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Example 21.4 Extended phrases 人 fom Koch, Jpztrodactomy ESsaD) 
(a) Example 133, P. 43 


Tepetition 


(b) Example 148, p. 46 


appendix 


Andante 一 


5 才 
上 
口 口 
(c) Example 18o, p. 54 
Parenthesis Parenthesis 
[rr 一 
| | 
1 


aa 
RS 
三 二 三- 二 E 本 -于 = 7 
二 三 
一 一 所 本 有 


ing Some part of the phrase, often the opening two measures (See Example 21.4a); (2) 
addinganappendixto theending formula (see Example21.4b);and (3) parenthetically 
inserting Unessential melodic ideas between segments of a phrase (see Example 
21.4c).57 Though all of these extension techniques result in phrases that are literally 
longerthanthebasic phrases 位 om which they (conceptually) derive, Koch stresses that 
for purposes ofestablishing the“rhythmic relations of phrases”the extended phrase 
is equal in length to its original basic phrase.58 

Acompound phrase consists of%'two or more phrases,complete in themselves,[that] 
arecombined so thatexternallytheyappearin theform ofasingle phrase.”59This com- 
bination of phrases can occur in a variety of ways, the two most typical being cases (1) 
where the first phrase elides with the second, a procedure Koch rather colorfully calls 


57 Ibid.,pp.41,45,and 53.Theidentification ofrepetition,appendix,and parenthesis havebeenadded 
to Examples 21.4a-C. 58 Ibid., p. 42. 59 Ibid., p. 3. 
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Example 21.5 Compound phrases from Koch, Ttrodxcto7y ESsdy) 
(a) Example 182, p. 55 


1 
Lo 
刀 


(b) Example 188,p. 57 


Andante 加 二 EE ee 站 


“strangling of the measure”(7Tactejstcl0t9) (See Example 21.5a)，OFT (2) where the 
cadential punctuation ofthe firstphraseis eliminated (see Example21.5b,in which the 
“original”cadential ending of m. 4 is shown above the measure).% 

From this discussion,one mighthavetheimpression thatKoch?s basic phrase would 
Decessarily be four measures in length (or perhaps less), with phrases of five or more 
Imeasures classified as extended or compounded. But Koch describesanumber ofbasic 
phrases embracing five, six, and seven measures (Such as in Example 21.6). He recog- 
nizes extended phrases only when they contain repetitions or interpolations of some 
kind. Thus the distinction between basic and extended is not essentially rooted in 
notions of phrase Symmetry - an aesthetic criterion that finds primary expression in 
nineteenth-century thought - but rather on the degree to which the formal comple- 
tion expressed by phrases is e 鱼 cient or redundant. In this respect,Kochsemphasis on 
varying weights ofcadential goals rather than on balanced phrasing is somewhat more 


6o Ibid., pp. 54-57. 
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in tune with Classical practice than subsequent Romantic theories, which have tended 
to give a rather distorted view of Classical phrase Structure as fandamentally symmet- 
Tical. 


Nineteenth-century theories: consolidation,speculation 


Nineteenth-century rhythmic theory is largely devoted to consolidating and expand- 
ing the late eighteenth-century 4kzezttpeowie. In the hands of some theorists， the 
notion that accent involves perceived dynamic changes led to Practical applications of 
the theory with,in the case ofMathis Lussy emphasis on matters of performance. BuUt 
the earlier conception of accent as essentially cognitive, thus not necessarily tied to a 
performed intensification，stimulated Moritz Hauptmann to speculate on a more 
Unified conceptual framework for the 4kpzezttipeoie. Some nineteenth-century theo- 
Tists continued to address issues ofhigher-level rhythm by developing theKochian tra- 
dition of phrase-structural analysis in response to changes in musical style. Under the 
infuence of the predominantly regularized phrase organization exhibited by 
Romantic styles,thesetheorists began to conceive ofsuch higher-level Processes as less 
properly“rhythmical”than“metrical”as they had been understood in the Prior 
century. The Principal concerns of nineteenth-century theorists culminate in Hugo 
Riemann?s“system>” of rhythm and meter, which combines a Powerful critique of the 
4Rpzettipeowie with novel concepts of metrical organization within periodic Structures. 


7He jaUctcaLAKkzenttheorie: Mathpis ZISSy) 


The conjunction ofaccent and dynamic intensification became so entrenched in nine- 
teenth-century thought (and just why that occurred has yet to be fully answered) that 
atheory ofrhythm implied atthesametimeatheory ofperformance. Numerous theo- 
Tists stipulated that metrically strong positions within a bar be performed with greater 
intensity than metrically weak ones. A typical exemplification of this Principle is 
offered by Adolph Bernhard Marx in his widely infuential 41Geyzetzze MSIEpye.4 
Using vertical Strokes as Symbols, he identifies varying gradations of accentuation 
within a measureand specifically instructs thatthe greatertheaccentuation,thelouder 
thenote should be performed. An extreme case is shown in Example 21.7,wWhere up to 
four degrees of accent are identified. The manifestly unmusical results of performing 
Such a passage in this way led even Marx to observe that the“law of accentuation>” 
Should not be taken too far. 

Moreuseful approaches to performance derived from refnements and expansions of 


61 Marx, 4UGe1ette MSIEejye, p. 125. See Smithers, “Theories of Rhythm,”PpPp. 17-21; this disserta- 
tion still remains the most extensive SUrVey in English ofnineteenth-century rhythmic theories. 
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Example 21.7 ”Performed accentuations 从 om Marx,4UG9eteze MSIELejye,p. 125 


Adagio 


HL 有 1 HH 山 中 1 山 | EN 1 


[二 :isss 所 


Kirnberger?s three-fold classification ofaccents. The most comprehensive theory was 
Presented by Mathis Lussy (1828-191o), who distinguishes among Metrical accents， 
which are associated with our instinct, joy) 太 Mlic accents, asSociated with our intelli- 
gence, and exbyessmye (atjp&tgUe) accents, with ouUT Sentiments. Lussy”s “rules” for 
metrical accentuation entirely accord with traditional views,Ssuch as those of Marx. By 
rhythm, Lussy means any Signifcant groUp of events, from Simple motives to larger 
phrase-structural units, thus continuing the semantic tradition from the previous 
century. The rules for rhythmic accents derive from the desire to articulate the begin- 
ning and end of such groups. As one Simple rule, admitting few exceptions，Lussy 
requires the firstnote ofa group to be accented.The case ofa group;s final note is more 
complicated, and thus he details a variety of situations Where that note is preferably 
accented or Unaccented.63 The expressive accent makes its effect primarily as a “sur- 
Prise” Or “exception” to _ the regularity of metrical and rhythmic accents. 
Consequently, Lussy can give no rules for their use and, instead,enumerates an eXten- 
Sivelistofmetrical,rhythmic, melodic,harmonic,and tonal situations that tend to call 
for expressive accentuation (Such as Syncopations, note repetitions, dissonances, and 
chromatic harmonies).64 Typical ofthe nineteenth-century prizing ofindividual senti- 
ments,and in accord with thetitle ofhis treatise, Lussy privileges the expressive accent 
Over the other two types:“In spite ofthe importance ofthe bar, metrical accent must 
give way to rhythmical accent,and both mustin turn give Way to the expressive accent， 
which will always take the lead and rule the others.”65 

Though Lussy?s treatise was highly infuential, particularly upon teachers of perfor- 
mance，the actual theoretical content of his approach is problematic. (The most 
aggreSSive critique Was launched by Riemann, whose views on the matter are exam- 
ined below.) A central issue of concern is how the multitude of accents from various 
SoOuUrces actually 名 nction in relation to each other. Although it might be the case that 
a performer would prioritize the accents in the manner prescribed by Lussy, the lis- 
tener must Somehow continue to perceive the metrical accents, Or else the sense of 
meter Would belost. Since his concept ofaccent is tied so Strongly to a literal dynamic 


62 Lussy, MUWSiCUL EXbyessiol, pp. 14-15.Alater treatise by Lussy, Ze 79tjMie MUSiCal, develops some new 
topics but is largely based on Mzxsica&l Exbjyessio1. See Smithers,“Theories ofRhythm,”pp. 79-142,fora 
detailed introduction to Lussy?s theories. 63 Lussy, MsSicaL Exbyessiot, PP. 116-22. 

64 Ibid., Chapter 6. 65 Ibid., p. 15. 
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intensification, Lussy cannot explain how metrical accentuation can continue to be 
projected in the midst of powerful nonmetrical accents. 


7NHe SbecWiatpe Akzenttheorie: Mo1itz 万 0ztzbt001I 


Despite the tendency to link accent to dynamics during the nineteenth century, a 
number of theorists nonetheless retained the eighteenth-century idea that accent is 
fundamentally a cognitive phenomenon independent ofexternal intensification. Thus 
Gottfried Weber speaks of metrical accent as possessing an “internal weight”whether 
Or not that metrically strong moment is actually performed with greater force.66 
Weber clearly derives his usage fom earlier notions of IUCNttas 712t21SEC0, eXCcept that 
now the issue involves not a conceptual differentiation ofdurations, but rather one of 
dynamics. 

The disconnection of accent from dynamic intensification, as witnessed in Weber， 
permitted theorists to develop more Speculative models of musical meter Unencum- 
bered by Practical concerns of performance. The most theoretically Sophisticated 
account ofthe 4kzezttpeoxie is offered by Moritz Hauptmann (1792-1868), whose Die 
at de7 有 071ONIR 2010 Metb 礁 Set a new Standard for theoretical discourse. Rooted in 
the organicist ideology of Goethe, with external resemblances to Hegels dialectic， 
Hauptmann?s book attempted an entirely novel explanation for the fundamentals of 
musical rhythm and meter.57 

For Hauptmann, the series ofbeats underlying the traditional 4Lzezttpeoxie is nota 
Simple given. Hethus subjects these beats to a rigorous analysis,one which might well 
be described as proto-phenomenological. He first notes the obvious fact that a single 
beat, by itself, cannot determine a portion of timei this requires a second beat, which 
demarcates the complete time-span. Buttheappearance ofthis second beat signals the 
beginning of a second time-span durationally equal to the first. “At the end of this 
Second space we may expectanevw [third] beat,which,however, cannothappen earlier 
than at that point of time without causing an interruption, a cUrtailment of the time 
determined for us by the [first] two beats.”68 Hauptmann represents this“projection 
oftime>”(to use Christopher Hasty”s expression)%9 as shown in Example 21.8a. When 
the third beat occurs as expected, the resulting Structure yields one complete unit of 
to0-tMed (duple) meter. From a dialectical perspective, this simple meter represents 
the notion of zzb (akin to a Hegelian 友 esi9). 

Aunit of 怒 7ee-tomed (triple) meter arises when a fourth beat becomes incorporated 


66 Weber, MsicaL Comtboso1, vol. LI, p. 82; See Smithers, “Theories of Rhythm,”Pp. 30. 

67 See Seidel,RAtjMSt 妇 eoxiel,pp.135-56; Smithers, “Theories ofRhythm”pp.39-78. Hauptmann?s 
harmonic theories are discussed in Chapter 14, pp. 459-62 and Chapter 23, p. 736. 

68 Hauptmann, 如 C711OO) 0Nd Metye, p. 190. 

69 Hasty, Meter 0 Ri， pp. 100-o2, for a discussion of Hauptmann?s ideas on the formation of 
meter. 
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Example 21.8 ”Metrical patterns from Hauptmann, 五 Za7MtO0) 0NQ Metye 
(a)] p. 190 


into the Structure. As a result, the second time-span acquires conflicting interpreta- 
tions: on the one hand, it continues to fnction as the“second”element in relation to 
the first,justas inasimple duple meter; on the other hand,this second time-span now 
fnctions as afirst>” in relation to the third time-Sspan, which“follows as echo of the 
Second.”7。 Moreover, two higher-level units now arise, but they overlap around the 
Second time-Span. (Example 21.8b shows the multiple interpretations of a single unit 
of triple meter.) The conflicting interpretation accorded the second time-span and the 
Overlapping of the two higher-level units render triple meter representative of the 
dialectical notion of objos 谍 Oo7 (CN 丰 太 es15). 

With quadruple meter, the addition of a fourth time-span allows the second time- 
Span to become restored to a position of essential secondness, while the third Span 
acquiresamore primary meaning of “first” in relation to the fourth span,as“second.” 
Moreover,thehigher-level two-partunits,which were interlocked (and thus internally 
conflicted) in triple meter, becomefullywholein quadruple meter (See Example 21.8c). 
As a result of this complex interpretation of beats, quadruple meter represents the 
dialectical notion ofz0ttJed objpos 育 ON (SN 太 esiS).71 

In so grounding quadruple meter, Hauptmann is responding to musical instincts， 
reflected in many classification Schemes 人 om the middle ofthe eighteenth century on， 
that this meter is genuinely distinct from duple meter and not merely a mechanical 


7o Hauptmann, 瑟 Z7MtO10) Cd Metre, p. 191. 71 Ibid., ppP. 192-94. 
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combining together of two duple-meter units.” Indeed, Hauptmann not only dis- 
CuUsses the difference between these metrical Situations but also devotes considerable 
Space to demonstrating why quintuple and septuple meters are entirely “artificial and 
inorganic.”73 For Hauptmann, the need to justify the organic Unity of all truly artistic 
manifestations is paramount, and this concern leads him to formulations that might 
Strike the modern reader as Somewhat strange,ifnot downrightbizarre. Nonetheless， 
his remarks on the phenomenology of time perception are highly insightful and mark 
amajor theoretical advance in speculations on musical meter and rhythm. 

Unlike the traditional 4pzezttipeoxie, Hauptmann?s concept of meter does not ini- 
tially invoke the notion of accentuation. As he develops his theory, however, accent 
plays an increasingly important role. Indeed, his accent concept is highly original and 
of historical and theoretical signifcance. In characteristically dialectical ljanguage， 
Hauptmann Writes:“A firstelement oftime, which metrically can only bethe firstofa 
Second equal to it, is, in regard to its second, dete7Mlz1G; the second is dete7Uied. A 
first as against its Second has the energy of beginning, and consequently the metrical 
accent.2”74 Here, for the first time, the idea of metrical accent is entirely divorced 们 om 
its traditional associations with poetic meter，durational differentiation，dynamic 
differentiation，internal length，and contrapuntal theory. Rather, a unit of time 
acquires accentuation essentially bybeing ayjrstofsome metrical unitand thereby pos- 
SeSsses the “energy of beginning.”As in the notion of gxUaNtitas 7iti1seca, Hauptmann 
COnceives of accent as entirely internal to the musical event，not Something that 
happens to it through some external force, such as dynamic intensification. The mere 
fact of metrical initiation is Su 值 cient to produce ouUT perception of accent. 

Hauptmann easily applies his definition to the two parts of duple meter: the first 
Part is accented;i the second part unaccented. His analysis of triple and quadruple 
meters is more complicated, owing to the way in which he understands how these 
meters organize time. For triple meter each metrical“1l>” is an accented member, each 
“22” an Unaccented one (See again Example 21.8b). In combining these time-spans， 
Hauptmann rather mechanically adds together the accents and represents the result- 
ing scheme as shown in Example 21.9a.75 The first beat has double accentuation, the 
Second beathas singleaccentuation,and thethird beatis unaccented.Theidea thattwo 
beats of a triple meter can be accented is not new and thus when Hauptmann assigns 
accentto thefirstand second members ofthis meter he follows eighteenth-century tra- 
ditions (as earlier discussed). His analysis of quadruple meter is more convoluted and 


72 Notall theorists, however, recognize quadruple meter as a fundamental, distinct meter; See Weber， 
MsicaL Coxmtbos 让 ol, Vol. I, PP. 71, 88, 9o-91. 

73 In this respect, Hauptmann follows the consensus of prior theorists regarding the undesirability of 
theseasymmetrical meters. By mid-century, however, Francois-Joseph Fetis acknowledged the possibil- 
ity ofusing quintuple meter "in the rhythmic system of future music”(“Du dkveloppement futur:”Pp. 
354); See Arlin,“Metric Mutation.” 74 Haupmann, 五 ZNO QQ Metye, p. 204. 

75 Each dot represents a single degree of accentuation. Hauptmann also uses the caret and inverted 
caret to eXpress varying grades of accentuation . 
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Example 21.9 Accent patterns ffom Hauptmann, 五 Z71NON) CNd Metye 
(a) p. 238 


和 [ 一 LA 
下 
(b) p. 239 


重 
。 是 。 人 eV 
下 二 -用 一 有 -一作 一 0 一 


| | 上 | 


results in the pattern Shown in Example 21.9b. Here，Hauptmann traditionally 
accords greater Weightto the firstbeatthan to thethird,butheisuniqueamong theo- 
Tists in assigning accentuation to the second beat as well. 

Having sovehementlyargued thata metrical unitbegins with an accent, Hauptmann 
Teverses his position and claims that such a Unit can Start with a Second, unaccented 
member. He justifies this turn around by invoking dualist notions that he used earlier 
in his treatise to account for the minor triad (and minor modality in general). In 
harmony, the major triad (and modality) achieves 加 osztive WU1t; on the contrary, the 
minor triad expresses 1&g4tie 101z) because of its“backwards construction?” (whereby 
the fifth ofthe chord is viewed as thelogical starting point ofharmonic organization).76 
In meter, amajor”or positive metrical unit begins with a first, accented time-span3 a 
“minor”or negative meter begins with a second, Unaccented Span. This idea becomes 
clearer when Hauptmann represents the two forms in musical notation: 

In the metrical notion of major the first and second as positive unity is musi- 
cally written: |. 

In the metrical notion of minor the second and first as negative Unity is musi- 
cally Written: 少 . 

This beginning with the unaccented member is called the ?; 纱 bgekt 77 

Thus a metrical unit is not confined within the bar lines of a piece but rather can， 
through a negative accentuation, begin with an Upbeat and cross over to the Subse- 
quent downbeat. It is clear, then, that Hauptmann?s meter means more than the 7Z 扩 
of the traditional 4lzezttpeoyie, for the analysis ofa metrical unit involves not only an 
identification ofaccented and unaccented events but also the Specificgyoxbjzgy ofthese 
differentiated events. 

Like most nineteenth-century theorists of the 4pzezttpeoxie tradition, Hauptmann 
observes that musical works contain many accents and Unaccents in a Wide variety of 


76 Hauptmann, 媚 07MO1 0Nd4 Mete, pp. 14-17. For a discussion of Hauptmann?s theory of harmonic 
dualism, see Chapter 14, pp. 459-62. 77 Ibid., p. 214. 
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Hauptmann's patterns of accentuation 

Hauptmann holds that any basic (two-part) metrical formation may be“positive ”by beginning 
with an accented element that progresses to an unaccented element (which he represents as 
“1 一 2”) or may be“negative”by beginning with an unaccented element progressing to an 
acCented one (2 一 1”). Since he conceives of triple and quadruple meters as originating out 
of two-part metrical formations, he can generate a variety of accentual patterns by allowing 
each component formation to be positive or negative. In the case of triple meter eight possi- 
ble patterns may result; for quadruple meter the total increases to thirty-two patterns. A seleC- 
tion of patterns for each meter are shown here. By“adding up” the various accented elements 
within a pattern, Hauptmann generates beats that have differing accentual weights. Thus in 
the triple pattern (bj, the first beat has no accentuation, the second beat has double acCentu- 
ation, and the third beat has single accentuation. Hauptmann further interprets this pattern to 
represent a metrical group that begins with an upbeat leading to the metrical downbeat and 
concluding with the second beat (which also has some accentual strength). In pattern (cy, the 
first beat has single accentuation, the second beat, double accentuation, and the third beat 
remains unaccented. Here, Hauptmann sees the first beat as the metrical downbeat, with the 
second beat having stronger accentuation. Although Hauptmann presents these many metri- 
cal patterns in the abstract, he means them to represent actual musical Situations. Thus pattern 
(cjust discussed would represent the special weight accorded the second beat in a sarabande,， 
for example. Or a fourbeat motive that features a crescendo anacrusis to a downbeat would 
take the form shown in pattern (k). 


日 “< 二 > 


人 全 (9) < 全 六 = 下 让 


中“< 王 二 二- 2 
2 人 2 
AN (h) ER 
到 人 ， 一 一 站 站 下 
GO “< 一 一 > 
0 和 [| 2 一 I 
人 () < 区 -2 
甩 一 I 一 2 一 1 1 
(中 “< 一 一- 一 = 全 > 一 ! 
1 1 
人 有 g) 2 和 一 全 一 -一 一 2 一 2- 一 -一 缚 一 2 全 - 
得, 让 寺 | 
II 一 2 一 工 
I 一 2 
二 2 
人 < 二 人 


patterns. Byintroducing the notion ofnegative meter, he can accountforthesenumer- 
ous groupings and accents within the groups. His model generates all usable metrical 
forms, while excluding those that are not “natural”(or, as We would say today, not 
“stylistic”). The significance of his conceptions must not be undervalued: whereas 
many theorists distinguish among different types of accent (metrical，rhythmic， 
expressive), Hauptmann is the first to propose a truly unified theory of accent: “no 
accent can be an isolated determination, nor occur in a single portion of time as a Sol- 
itary element not standing in an arrangement ofaccents and not in reciprocal relation 
with all the other parts of time in a metrical unity. Each single accent is always rooted 
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Example 21.10 Analysis of7jojtjp7e fom Reicha, 7Tyatt&, Example R” 


1 Rhythme Me 4 masares ， 8 Khythne de 人 mesurey . 1 
QME mhythmo ,4 Takten . 


， hr Rhythmas von 4 Takten、 


3&m3 Nihme de 4 meatros 
3 Whythmns von 对 Takten . 


Jiegro… ， Cad interrem Cdd inlerront' : 
Untarh: Cad: fnterh: cid Vollk: cadi 


in the metrical system.”78 Hauptmann recognizes that no matter how an accent may 
actually function, be it the first beat ofa measure Or a StresSed Second beat, the accent 
must Ultimately be conceived in terms of one fndamental Principle. Whereas Lussy 
Presents a Series ofad hoc rules and observations, Hauptmann attempts to establish a 
theoretically coherent System. 


万 He7-LEVEL7TAOtM 


Symmetry. Theeighteenth-century notion that phrase structureand melodic organ- 
ization are essentially rhythmic phenomena (See the earjlier discussion of Riepel， 
Kirnberger, and Koch) continued to fnd expression in early nineteenth-century theo- 
Ties, such as those of JErome-Joseph de Momigny,Antonfn Reicha, FEtis,and Weber.79 
Indeed theword yt was Specificallyused byReicha as atechnicalterm formid-level 
units ofphrase organization (approximately four measures).8"A distinguishing feature 
ofthese theories is the central role played by the aesthetic ideal ofsyMzMteto). To be sure， 
eighteenth-century theorists tended to privilege symmetrical phrase groupings; none- 
theless,， Koch?s“basic”phrase, for example,， could contain three or five measures， 
without necessarily being referred to a four-measure norm. Undoubtedly infuenced 
by stylistic changes in early nineteenth-century music (Beethoven?s phrase groupings 
are consistently more regular than those of Haydn and Mozarb, contemporary theo- 
Tists emphasized symmetry as a major component of rhythm.8: As Weber notes， 
Thythm?s“essential nature . . . consists in a perfect symmetryy as it respects the dura- 
tion and the accent of the tones.”8 The analytical fajlout of this emphasis can be wit- 
nessed in Reicha?s TyaztedeMeloadie,where,inaneffortto preserve the goal ofa“square 
Thythm> (Ntpjpe ca a ten-measure melody is analyzed (rather unconvincingly) as 
three four-measure phrases (No) 友 Me), whose third and sixth measures have overlap- 
ping functions (see Example 21.10).83 


78 Ibid., p.253. 

79 Itisnotuntil somewhat later, with Marx, for example, that these concerns are asSociated more with 
form than with rhythm. See Chapter 28, pp. 882-83. 

8o Baker "47 oetica” pp. 428-29; Fischer,“System and Impulse”Ppp. 36-39; London,，“Phrase 
Structure”pp. 25-27. 81 London,“Phrase Structure>”p. 21. 

82 Weber, MUWSicaL Co1tbos 让 ol vol. TI, p. 62. 

83 See Baker, “47sboeticap.432,wWho compares this analysis with another one based on the Principles 
of Koch. 
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Hypermeter. As theorists came to consider higher-level rhythms to be essentially 
symmetrical, they increasingly characterized them as decidedly Metrical in quality. 
Thus Reicha describes a rhythmic hierarchy in which entire measures and measure 
groupings mark of equivalent time-spans，just as do the individual beats of a 
measure.84 Here, a rudimentary notion of hypermeter is clearly suggested, although， 
as George Fisher notes, “the conception . . .is durational rather than accentual; meter 
is defined by a Succession of equal Spans rather than by any accentual gestalt.”85 
Momigny?”s version ofthe rhythmic hierarchy goes a step 名 rther by implicating more 
directly a sense of metrical accent. He starts with the motion from upbeat (LevE) to 
downbeat (jabbpab, a fndamental pattern that he sees replicated at higher levels of 
mnusical structure.8A more explicit formulation ofhypermeter is offered by Weber, in 
whose rhythmic hierarchy “the measures are distinguished from one another . . . iD 
TeSpectto their greater or lesser internal weight or accentuationy in the same way as the 
parts ofmeasureare distinguished among themselves.”87 With Weber,theessential ele- 
ments of a fully-functional hypermeter are Set in place. The analytical application of 
hypermeter by early nineteenth-century theorists, however, remained Scanty. It Was 
notuntil Riemann, considerably later in the century, that a new model ofhypermeter 
engendered a significant quantity ofanalytical work. 


C7 友 9Ue of 太 e Akzenttheorie: 有 XGO RieNL0NN 


The 4kzezttpeovie, initiated by Kirnberger, elaborated most practically by Lussy, and 
formulated most theoretically by Hauptmann, elicited its greatest critique in the 
writings of Hugo Riemann (1849-1919). Though following at first in the footsteps 
of Hauptmann, Riemann soon broke with his theoretical mentor and propounded 
what he believed to be a fundamentally new conception of rhythm and meter. 
According to Riemann, the 4Lzeztipeoxie is deficient in a number of respects. First， 
the theory is mistakenly premised on an analogy with the rhythm of natural lan- 
guage，wWhereby the idea of accented and unaccented syllables is transferred to 
musical tones. Second, the alternation of accents and Unaccents implies that per- 
formers introduce abrupt changes in tone intensity, thus yielding a mode of musical 
phrasing that is“tasteless [and] contradictory to the Practice of all good artists.”88 
Third, the attempts by theorists, such as Lussy, to break away 位 om the mechanical 
performance of metrical accents by proposing a variety of rhythmic and expressive 
accents resujts in a hotchpotch of ad hoc formulations and individual solutions 
lacking theoretical precision and (especially important for Riemann) any Sense of 
ssSte11. As coOTTectives, Riemann offers two new models of musical rhythm, the first 


84 Reicha, TyaiteE, p. 17, note 1. 85 Fisher“System and Impulse”p. 38. 

86 Momigny，Coxw1s coN1tble 坟 See London,“Phrase Structure”Pp. 22; Seidel，RRA 友 NS 太 eo7ie1，PP. 
199-204. 87 Weber, MsSicaL Cozmtboso1, Vol IT, p. 87. 

88 Riemann,“Die musikalische Phrasierung”in PiLhdiex 0100 Stdiet Vol. TI, p. 76. 
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Example 21.11 Dynamic shading ffom Riemann, MUWSIRZLiScHe DDN0NIR， P. 11 
一 一 二 一 一 -一 ”一 一 一 一 一 一 一 
的 帮 交 汪汪 直 汪 册 全 人 


of which appears most fally developed in his early treatise MUWSIRQUiscpe DG 2000 
49a9g 太 (1884). A_ second model, reflecting Riemann?s mature theory, is found scat- 
tered among a number of his other writings. 


Musical dynamic and agogic. Riemann”s initial model is based not on a series of 
undifferentiated pulses, as in the 4pzezttipeoyxie, but rather on the gradually changing 
intensity of two or three tones grouped into a Metrical potiye.89 The most important 
feature of a metrical motive is its COMNUNMNC Spad1UG (CNQNN5CRe SCU4 帮 EUN9): a Steady 
growth, a becoming,a“positive development” leads to a doMNUMNiC CUM0X follovwed bya 
passingaway,adying o 侍 a“negative development” (see Example21.11).Thatthe cres- 
cendo and decrescendo notations were meant as actual indications of tone intensity is 
obvious from much of Riemann?s discussion; thus his, like Lussy?s, is clearly a theory 
of musical performance, one rooted in a Romantic aesthetic of ultra-expressivity. That 
Riemann intended dynamicshadingtobeatheoryofmeteralso becomesevidentwhen 
he indicates inanumber ofstatements,and in many examples throughout his treatise， 
that the dynamic climax ofa metrical motive normally occurs atthe tone immediately 
following the bar line. 

Yeta closer examination reveals that his theory fails to function as a genuine metri- 
cal theory, for in anumber of significant ways, the experiential phenomena embraced 
by the traditional concept of metrical accentuation finds no direct expression in 
Riemann?s account.9 For example, the primary metrical accent at the beginning of a 
4/4 or 6/8 meter is realized by the dynamic climax, but in some cases, the Secozd01I) 
accents of traditional theory (e.g.,thethird quarter note in 4/4,the fourth eighth note 
in 6/8) may have the least intensity and thus function instead as the dynamic Mad27 
(Nbbzt 陶 at the boundary between two motives (see Example 21.12).91 In other 
instances, Riemann refers to the“displacement ofthe dynamics”without suggesting 
thatthe prevailing meteris atall disrupted,such as the syncopation shown in Example 
21.13. Other examples of a displaced dynamic climax arise when Riemann brings 
melodic and harmonic issues into consideration, such as in Example 21.14, Where the 
dynamic climax (as indicated by Riemann?s addition of crescendo and decrescendo 


89 Riemann?s theory of musical dynamics is discussed by Seidel，RAOtjMtWS 妇 eo7iell，pP. 161-67; 
Smithers,“Theories of Rhythm,”pp. 187-229. 9o See Caplin, “Dynamic Shading.” 

91 Riemann Unconventionally uses the time Signatures 2/3 and 3/2 to represent 6/8 and 3/4 respec- 
tively (See WMSiaUiscjpe DyM0NiR, PP. 28-29). 
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Example 21.12 ”Dynamic shading 们 om Riemann, MUWSIRaLiScpe DYyNGNMNIR, pp. 26,29 


1 -一 | 一 11- 一 | 一 ! 一 | 一 一 
4 了 | 丈 了 | 玫 广 | 万 肥 
全 
一 一 一 一 )， 一 一 一 一 一 一 4 一 一 1 反 
5 


Example 21.13 ”Displaced dynamic climax 从 om Riemann, MUWSIRZLscpe DOT ， 
P. 52 
」 4 一 4 
一 人 @ 
一 一 一 


Example 21.14 “Displaced dynamic climax fom Riemann, MUWSIRZLScpe DO， 
p.188 (from Beethoven, Piano Sonata in D, Op. 1o, No. 3, Second movement, mm. 
84-860) 


Signs) is shifted back to thelasteighth note in the measures, presumably because ofthe 
intensity imparted by the diminished-seventh chords at these points. In these cases， 
the dynamic climax Would seem to mark what traditional theories would recognize as 
nonmetrical accents (especially Lussy?s expressive accents). 

Riemann?s theoryis inadequate as an accountofmusical meter in another important 
reSpect: the dynamic shading of a metrical motive can reflect just a Single Structural 
level. In recognition of this limitation，Riemann introduces the concept of 4d7097C 
accent - the minute durational extension of an individual note - to differentiate, for 
example,a 3/4 meter from a 6/8 meter (as shown by the carets in Example 21.15). BUt 
Since an agogic accentis applicable to asingle note only, it cannot be used to differen- 
tiate events at higher levels of metrical Structure. Thus for a variety of reasons, the 
theory of musical dynamics failed to provide the basis for a comprehensive theory of 
meter. Itis not suUrprising,therefore,thatwhen Riemann turned his attention more to 
issues of higher-level rhythm in his mature theories, he proposed a revised model of 
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Example 21.19 Agogic accents 人 fom Riemann, MXS1RaLScpe DJyM0NR PP. 31-32 


alternating accentsand unaccentsatmultiplelevels ofstructure,in other words,akind 
of 4kzezttpeovie. 


The mature theory By the end of the nineteenth century, Riemann>s theories of 
rhythm and meter had crystallized into a relatively unified view, one that found fairly 
consistent expression ina wide range oftheoretical and pedagogical publications.9% He 
continued tobuild upon many ofhis ideas ofmusical dynamics,butreformulated them 
in Such a way that they could fnction as a frfamework for providing metrical (espe- 
cially, hypermetrical) interpretations of musical content, 人 fom the simplest motive to 
the full eight-measure period. The new model fnds various representations, but fea- 
tures essentially the same Principles (see Example 21.16 for one Such version). 

For Riemann，the_ experience of music involves a mode of actme listening 
(7o7vo7steLtl9) whereby an initial musical idea is presented as a kind ofyyestzioz, which 
demands, and thus leads to, a concluding zsWe7. This incessant progresSion toward a 
goal， which represents a moment of metrical strength (Riemann generally avoided 


92 Such as 及 JJ 芭 MNiR 2000 MetriR G7o18e Koz1tboSiO11SLe11e, and TZdemiecUNL 27 Piyasiemt9g. In addition to 
Presenting his ideas in theoretical treatises, Riemann advanced his views in analytical studies on Bachs 
TY2L-T2jtbered CUayierand the piano sonatas of Mozart and Beethoven. Moreover, he produced the infa- 
mous“phrasing editions”(PHyasie7z0l9S0USsIUbeN) of these piano sonatas, in which the original phrase 
markings by Mozart and Beethoven are entirely replaced by those conforming to his own Principles. 
Riemann?”s mature theory is discussed in Seidel, RAOtj7UNS 妇 eoyiell, pp. 18o-99; Smithers, “Theories of 
Rhythm,”pp. 229-48; Apfel and Dahlhaus, Stxdiext,vol. Iand Waldbauer,“Riemann?s Periodization.” 
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Example 21.16 ”Metrical analysis of an eight-measure period fom Riemann“Neue 
Beitrige>”p. 11 


~ 一 (02) 人) (0) ， (8) 呈 
1 人 191 人 9 
外 站 才 二 人 这 合 
Lo 一 上 一 ! 4 一 一 8 Takte 
1 这 上 一 二 ， 一 42weitektgruppen 
一 一 ，U 了 _ 一 -=2Halbeitzo 
_Vordereatz Nachentz 
SS Ce 


Speaking of “accents”), characterizes rhythmical and metrical motion at all levels of 
formal structure. The elementary Metrical Upit is two-part, beginning with an Upbeat 
(dfax 购 and leadqing to a downbeat.93 (For Riemann, the traditional measure, begin- 
ning with an accented event, is a fiction.) The metrical unit replicates itself at SUcceS- 
Sive levels in the hierarchy to the eight-measure period.94 Like the 4RzeNpttpeoyie， 
Riemann”s model consists of alternating accented and Unaccented events at multiple 
levels. But whereas the traditional scheme suggests beginning-accented groupings， 
Riemann?s units are exclusively end-accented.9; He never permits an event located on 
ametrically strong position to function as thefirstofa group. Even in caseswWherethere 
isan obviousbeginningonastrong beat,Riemann groupsthatbeatbacktosomeimag- 
inary prior event. His dogmatism on this Score has been, needless to Sayy the Source of 
continual derision 位 om later theorists. 

In Riemann?s mature theory, the general nineteenth-century tendency to interpret 
higher-level rhythms as hypermetrical achieved its most explicit formulation and 
extensive analytical application. His fundamental requirement that groupings be end- 
accented resulted in his analyzing the eight-measure normative period such that the 
even-numbered measures, the cadential ideas, and the consequent phrase are Seen as 
the logical goals,and thus metrically stronger, in relation to preceding odd-numbered 
measures, initiating ideas, and antecedent phrase. Though Reimann seemed to have 
established an abstract, a priori model, he actually took pains to justify his analyses in 
termas of Specific harmonic criteria，such as harmonic rhythm and cadexNtiC&l 4ctioN 
(CScp1xBz7RoU9).95 His hypermetrical interpretations，though roundly criticized in 


93 Triple meters arise when the downbeat is doubled (MsiR-Zexikoz, pp. 936-37). 

94 Example 21.16 shows a hierarchy consisting of eight one-measure Units (7ZRte), four two-measure 
groups (Zeitapt 好 7tbbje), and two phrases (Eapsitze), consisting ofantecedent (Traders4z) and conse- 
quent (Nacjpsa 刀 ). The term Tierhebgi 杂 pe 访 originally referring to afour-foot” metrical verse of German 
text, has been often been associated with Riemann”s insistence on the four-square organization of 
musical meter (See Smithers,“Theories of Rhythm,”p. 232). He uses the term rarely, however, in con- 
nection with his model ofthe eight-measure period and its analytical application for tonal music. 

95 Riemann acknowledges that his views in this respect were anticipated by Momigny, who, as men- 
tioned earlier, found an Upbeat-downbeat progression at the basis of all rhythmic motion. 

96 See Caplin,“Harmonic-Metric Relationships”pp. 348-72. 
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many quarters;97 were nonetheless highly infuential, not only on German theory, but 
on Some twentieth-century North American thinkers as Well.98 

Riemann”s “analytical Sketch” of the slow movement (Introduzione”) of 
Beethoven?s“Waldstein”Sonata,OPp. 53;,illustrates well his general approach to meter 
and phrasing (see Example 21.17). Riemann recognizes at the basis of the movement 
three eight-measure periods, whose beginnings he indicates with Roman numerals in 
mm.1(),1lo(D,and 17 (ID. Within each period,he identifies which measures relate 
to his abstractmodel using arabicnumerals in parentheses (below the music, mixed in 
with the letter symbols for the harmonic functions).99 He normally identifies only the 
even-numbered, metrically strong measures. Butforthefirstand third periods,healso 
Specifies m.7,becausein both periods,this%ideal”measure actuallyembraces two Suc- 
ceSssive measures, ljabeled (、7) and (7_) (for mm. 7-8 and 27-28 respectively). This 
Seventh measure initially brings a deceptive cadence and thus groups backwards (as 
indicated by the“ >”sign) as weak in relation to the preceding m. 6. But then the fol- 
lowing measure, with its cadential preparation, also fnctions as a“seventh”measure， 
which groups forward (more in conformance with the model) with the following 
Strong m. 8 containing the cadential arrival. As a result ofthis“doubling”ofm. 7,the 
first normative 8-measure period is extended to nine measures.lco The third period is 
likewise elongated because ofa doubled m. 7,butin addition, this period is subjected 
to an even greater extension OwWing to the stretching out of the dominant of C major 
(mm.21-26). Riemann Understands this extension to create a repetition ofmm.g and 
6 ofthe normative period,as indicated in theanalytical sketch with “6a2” (atm.24)and 
“6b”(m. 26).1o1 This third period concludes at the very beginning of the following 
movement, thus creating an elided cadence when m. 8 ofthe period becomes m. 1 of 
the Rondo finale (8=1). A similar cadential elision occurs at the end of the second 
period (m. 27), which otherwise conforms to the eight-measure model. 

As for the phrasing of the motivic material making up these periods,，Riemann?s 
“end-accented”approach is followed through obsessively: not a single collection of 


97 His generalapproach is diametricallyopposed toa moretypically Viennesetradition (revealed in the 
metrical analyses of Bruckner and Schenken, in which the beginning-accented notated measure prIo- 
vides the model for the grouping of measures at higher levels. Theodore Wiehmayer?s MsIaliscpe 
妇 lt 友 M 太 2000 MetiR is the mostsignifticant German study to oppose Riemann”s hypermetrical interpre- 
tations. 

98 Adistincty“Princetonian? tradition,expressed in the Writings of Roger Sessions, EdwardT. Cone， 
and many oftheir students (ArthurJ. Komar, William E. Benjamin, Robert P. Morgan, and Joel Lester)， 
Seems to have been significantly infuenced by Riemann?s notion that cadential articulation is a signifi- 
cant rhythmic goal, often with metrical qualities ofstrength or accent. 

99 Foradiscussion and explanation ofRiemann>s harmonicanalysis ofthis very movement, See Chapter 
25, pp. 799-8oo. For a related analysis ofanother Beethoven sonata movement (in this case, the allegro 
位 om Op. 1o, No. 1), see Examples 28.1 and 28.2, pp. 894-97. 

100 Riemann acknowledges that this type of measure doubling is a“rare phenomenon>”(Bee 妇 ove1s 
KUaviey-SolosoUate1, Vol. III, p. 31). 

1o1 In theaccompaning text, Riemann explicitly refers to mm. ga-6a and mm. 5b-6b (ibid.). 
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Example 21.17 ” Analytical sketch of Beethoven,“VWaldstein”Sonata, Second 
movement, ffom Riemann, Bee 态 ove1s Kaviey-S0L0so1ate1 Vol. III, PP. 32-33 


Introduzione. 
. Adagio molto. 


站 全 全 7 吕 


5 (7Tp .OO)Sp D GT 
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Example 21.17 (cott) 
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pitches is conceived to begin with an accented element. Thus both the opening bass 了 
on the downbeat of m. 1 and the initial note in the melody C in the following eighth 
are grouped backwards to Some imaginary event prior to the beginning of the piece. 
The subsequent motive begins with the upbeat thirty-second note and concludes with 
thefirsteighth-noteEin thefollowing measure (on the second eighth-note beatb.!o As 
a result, the motive “bridges over the rest”on the downbeat of m. 2. This mode of 
phrasing, which prohibits beginning-accented groups, is, of course, entirely discred- 
ited today. In fact, many performers,especially those infuenced bythe“historical per- 
formance Practice”movement, tend to place high value on the composers” actual 
phrasing notations,which,in the case ofthe Baroqueand Classical styles,tend to begin 
metrical units. Yet, just as the post-modern “new musicology”of recent years has 
Tevived the hermeneutic models of the nineteenth-century jl-de-Siecle, So perhaps 
mighta Riemann-like phrasing become 包 shionable again among performers. 

The theoretical writings of Riemann stand at the end of an era in the history of 
rhythmic thought. The major issues that preoccupied theorists for two centuries 
received their most comprehensive and systematic exposition in his voluminous 
output. Those theorists at the beginning of the twentieth century who chose to con- 
tinue pursuing issues of rhythm were inevitably drawn into continual debate with 
Riemannsys ideas, even 这 the leading figures of that period (Schenker, Kurth,， Tovey) 
generally eschewed the search for a systematic theory of rhythm (although each none- 
theless had suggestive and rich ideas to contribute on the topic). Still other theorists 
found inspiration 位 om nevw ideas on gestalt psychology philosophy, and linguistics. 
But these are developments that constitute a Separate chapter in the history of rhyth- 
mic theory. 


102 Riemann notes that since the thirty-second-note figure becomes a clear motive in its own right in 
mm. 24-25,itshould beindicated as originating atthe beginning ofthe movement (ibid., p. 39). 
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Rhythm in twentieth-century theory 


JUSTIN LONDON 


We have seen in the previous chapter how Riemann attempted to consolidate various 
trends in nineteenth-century rhythmic theory, synthesizing rhythm, meter, agogics， 
and phrase Structure Within his overarching theory ofharmonic functionality. As was 
perhaps inevitable with such a comprehensive project, various tensions and problems 
remained in Riemann?s mature theory. Many early twentieth-century theorists such as 
August Halm, ErnstKurth,and Hans Mersmann were critical of Riemann?s accentual 
theory, and so in part the history of rhythmic theoryy at least at the beginning of the 
century can be characterized as“a reaction to Riemann.”In addition, there were other 
musical and intellectual developments which shaped twentieth-century rhythmic 
theory, among which can be mentioned: 


1. There were new ideas of motion and time, 位 om physics, philosophy, and psychol- 
0ogy, that led a number of theorists to place musical energetics and motion at the 
center of their approach to rhythm. 

2. Schenker's theory of tonality and tonal dynamics infuenced a number of 
approaches to rhythm and the temporal unfolding of musical events，especially 
amongst North American theorists in the second halfof the century. 

3. Developments in linguistics and gestalt psychology infuenced“architectonic> 
approaches to rhythm, engendering Structuralist theories thatemphasize the hier- 
archical aspects of rhythm and form. 

4 Radical changes in musical style,， especially the rise of atonajlity and serialism， 
demanded new conceptions of rhythm and meter. This led to various prescriptive 
theories of rhythm that were often developed (and commented upon) by the com- 
posers themselves. 


This chapter will selectively review the work oftheorists and musicians from each of 
these four areas. To be sure, these are loose categories, and many theorists have made 
Significant contributions in more than one (e.g., Wallace Berry, who discussed motion 
and impulseas wellas thehierarchic aspects ofmeter and phrase Structure). Yet each is 
United by a common set ofassumptions and concerns,and these are often revealed by 
the use of a shared terminology, a distinctive set of metaphors, and common descrip- 
tive Strategies, including notational practices. These terms and metaphors will be 
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noted at the head of each section, as they are markers for discursive engagement 
amongsttheorists of the same and Successive generations. 


Rhythm, motion,and time 


In the twentieth century a number of theorists have regarded motion and movement 
as the essential substrate of musical rhythm and form. These theorists Sought to 
account for rhythm in terms of dynamic or “energetic”processes, rather than in the 
architectural arrangement of musical elements - in terms of temporal becoming, as 
Opposed to being. Their emphasis on the kinetic qualities of music and musical expe- 
Tience was infuenced by contemporaneous trends in philosophy and psychology, and 
in their work one finds references to phenomenology (Husserl，Heidegger，and 
Merleau-Ponty), gestalt psychology (Wertheimer and Koftka), and temporal philoso- 
phy (James, Bergson, Langer, and Whitehead). Common images and metaphors are of 
waves (inKurth and ZuckerkandlD,impulses (in Berry) and projection and expectation 
(in Neumann and Hasty), as well as a concern with the experience and understanding 
of musical duration and tone succession. 


Kurth. In emphasizing rhythmic processes, rather than the forms created by those 
Processes, these theorists stood in opposition to Riemann and his later emphasis on 
formal archetypes for rhythmic structure. Indeed, in Some sense their approach harks 
back to Riemann?s earlier conception of dynamic shading (See Chapter 21, p. 684). In 
Riemann2s mature theory the fundamental rhythmic gesture is one of intensification 
and then relaxation，an Upbeat-to-downbeat pairing that has its antecedents in 
Momigny”s /evl-jrajpbpbarchetype. Moreover, each measure, pair ofmeasures,and four- 
bar phrase is an element in an Upbeat-downbeat relationship, and collectively they 
form a symmetrical, eight-bar rhythmic schema. ErnstKurth (1886-1946) recognized 
many ofthese same elements, but rejected therigidity ofthe eight-bar schema in 包 vor 
ofa more fexibleand continuous approach to musical rhythm. Indeed, with Kurth we 
have what is probably the most thorough and 人 far-reaching energeticist view of music 
everarticulated. (see Chapter 3o,pp.939-44forfurther discussion ofKurthys energet- 
icist Views). 

Kurth accounts for rhythmic gestures from small to large in terms of a nested set of 
waves Or Wave-like motions. As Rothfarb has noted:“Short-range formal Segments 
COnsist of localized surges called“constituent waves”WwWhich contribute to more 
broadly paced "developmental waves: These in turn mount toward huge 'Symphonic 
waves.221All oftheseelements areunderstood through their relation to thelarger sym- 
phonic wave. Kurth?s views on motion and melody expressed here and in his earlier 


1 Rothfarb, BASt K327 太 0 71eo11s 坊 p. 191. 
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writings are very Similar those ofAugust Halm, who said simply“motion is the life of 
music.22 Thus Kurth?s waves are not temporal“containers”for various rhythmic 
forms, but rather consist of motion itself From these waves one then gains a Sense of 
musical Space, a Space that fows from the rhythmic shapes which themselves are the 
phenomenal traces of the symphonic waves:“The sense of space is always a reflection 
of the sense of form. For the sense of space, being evoked by formal processes in the 
first place, is also contingent Upon the particular, stylistically variable type of formal 
Processes forthe nature of its aural experience.23 


Zuckerkandl]， Kurth>s theory of rhythm and form infuenced Lorenzs approach to 
Wagner and Kurt von Fischers approach to Beethoven, as well as Toch?s THe Spabjij9 
ForcesofWMywsic.Thetheoristwho mostdirectlyengagedKurth?s ideas ofmotion and the 
wave-metaphor to _ describe such motion，however，was Viktor Zuckerkandl 
(1896-1965). Zuckerkandl was born and educated in Vienna, and came to the United 
States prior to World War II. His work is equal parts philosophy, music cognition,and 
music theory. Zuckerkandl uses the image ofa wave to build a theory of meter: 


A measure, then, is a whole made Up, not of equal fractions of time, but of differently 
directed and mutually complementary cycjlical phases. But since in time there can be no 
real going back, and hence, strictly speaking,no real cyclical motion either, since, there- 
fore,everynewbeatdoesbringustoanewpointin time,the process can bebetter under- 
Stood and visualized as a wave ... which also best corresponds to OUT Sensation of meter. 
Our sympathetic oscillation with the meter is a sympathetic oscillation with this wavVe. 
Witheverymeasurewegothroughthesuccession ofphases characteristicofwave motion: 
Subsidence from the wave crest, feversal of motion in the wave trough, ascent towWard a 
new crestattainmentofthesummit,which immediately turns into anewsubsidence.4 


Note that these waves are both in the music and in the listening ear - the“sympa- 
thetic oscillations”noted above.Zuckerkandl givesan illustration ofthe metrical wave 
in theopening measures ofChopin?sA major Polonaise (see Figure 22.1). He notes that 
“the tones fall upon the wave that they themselves have generatedi the wave imparts 
its motion to the tones”(p. 171). In this way Zuckerkandlacknowledges the antinomy 
between rhythm and meter:“Such is the case in all metrical music. To putit metaphor- 
ically: the ground upon Which the tones fall is itself in wave motion. The wave is the 
meter; rhythm arises from the different arrangements of the tones on the wave>”(P. 
172).Rhythm is the temporal gestaltthatemerges 位 om our interaction With tonesand 
the metrical waves they generate. Like Kurth, Zuckerkandl acknowledged that larger， 
more complex waves could be composed of smaller component waves，though 
Zuckerkandl did not extend his waves to symphonic dimensions. 


2 Halm, Die SyMNtjpo1iel dto1 B1UC2te1S; trans in Rothfarb, BASt K2t 05 THeo7ist p. 8. 

3 Kurth, B7wcpte7, p. 338; trans. in Rothfarb, B1StK217t: Selected Tit19S, p. 191. 

4 Zuckerkandl, soxtd td Sbo1, p. 168. (All subsequent citations ffom Zuckerkandl will be ffrom this 
Work.) 
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temporal succession 
of tones 

Imetric wave 
rhythm 


Figure 22.1 Metric wave analysis of Chopin, Polonaise in A_ major, from 
Zuckerkandl, 9oW14 0N4 SO0L p. 171 


Zuckerkandls more radical claim is that metrical music makes time itself perceiv- 
able. First, he held that motion in its purest Sense inhered in and was perceivable in 
music:“Tonal motion is the most real motion2” (p. 139). But of course nothing really 
Imoves. So Zuckerkandl goes on to note:“We have come to know - music itself has 
taught us - that no objects and no object Space are necessary to motion. For tonal 
motion begins precisely where all that- things and their space - comes to an end. BuUt 
we can name one factor without which motion cannot be, that is, time”(p. 151). BUTt 
where does this time exist? Zuckerkandl answers:“Thetime thatis atwork in music- 
whose work, indeed, music to an essential degree is - this time cannot be 'in mey it is 
not my” time. It is where music is; I fnd it where I find music”(p. 245). Thus for 
Zuckerkandl, music“both is time and is a symbol oftime.5 


Berry， The Canadian composer and theorist Wallace Berry (1928-91) was also funda- 
mentally concerned in his writings with rhythm and motion. His work in musical 
rhythm is in large part a response to that of Cooper and Meyer as well as Cone. For 
Berry, musical Structure involves“the punctuated shaping of time and “space” into 
lines ofgrowth,decline,and stasis hierarchically ordered.”6 Hethen goes on to address 
the subject of motion: 


The conceptofmusical motiom is criticallyallied to the conceptof progressive, recesSivVe， 
and static events and event-complexes. To the extent that motion is a Useful concept in 
musical experience, it may be Said to reside in factors ofthree kinds, ofwhich the most 
important is that involving changing qualities in contiguous Sonorous events. (p.7) 


The three kinds of 包 ctors Berry mentions are (1) periodic articulations, (2) intensity 
changes in Successive sound events,and (3) changes in “height?” relative to theambitus 
of the pitch field. This last factor is akin to changes in intensity, but Berry notes that 


5 Jacobs, in Macey, ed., Bicyclobedia or7T211e, p. 454. 6 Berry, StrxctJQL POCONS 友 WMUS1C P. 5. 
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because it creates the illusion ofa spatial ffeld“it has [a] Special significance and is use- 
fully regarded as a distinct factor”(p. 8). 
Berry”s discussion of meter hinges upon his notion of ztUlse: 


Metejp e1t CO131S 胡 oO0Ui6 (CGIe QQ SNQLL EVATEOUS StUCtQLLEVeA) jed 区 帮 7eyepta- 
丰 015 2 如 e MUSICQL eyeN 胡 in what we Shall describe as diverse“impulse functions.” 工 
there is differentiation it is expressed in Some parameter Or complex of parameters. 
Metey 全 切 0t 0Sbect ofstUCtB QiCUiQted 0S QCCE1 记 GELteated 9102b20GS Wi 切 e QttXCR 
(eye] 划 SeGUENC2; 0Nd 太 e zj0b017 丰 OUQL teLCEONS ofSUCR TOUbS Qt QULLevek. (p.318,italics 
in original) 


All musical parameters may thus contribute to the formation ofmetrical impulses,and 
ametricalimpulsemayinhereatthehighestlevelofmusicalstructure(cf. Cone?snotion 
of a“structural downbeat”). Berry distinguishes four types of impulses: (1) zatiye 
zibUlses which “initiate a metric unit”and function as metrical accents, (2) CONCLLS1Ve 
ztbjUses， Which are the last in a reactive series and are metrically weak,， (3) 7eactme 
zibUlses,whicharerelativelypassiveorabsorptiveandwhich carrytheforceoftheinitial 
initiativeimpulse,and (4)4Nticzative zt 加 Useswhich “directenergytoward an initiative 
[impulse]”and thus function as Upbeats or anacruses (p. 327). The anticipative-initia- 
tive impulses are analogous to the arsis and thesis of Riemann?s binary metrical taxon- 
omy,and Berry?s reactiveand conclusive impulses would seem to capture the phases of 
Subsidence and reversal in Zuckerkandls description of the metrical wave. Unlike 
Zuckerkandl or Kurth, however, Berry seems more interested in isolating the various 
components ofthe metrical motion than in modeling their continuity.7 


Neumann.， While theorists like Kurth, Zuckerkandl, and Berry concerned them- 
Selves with categories and descriptions of motion, Friedrich Neumann (1915-) Seemas 
more concerned with the connection(s) between successive musical events. He begins 
his Die Zei 好 es 如 上 with an examination ofthe temporal relationship between a pair of 
durations. While this is similar to Riemann?s basic categories of arsis and thesis, for 
Neumann their relationship is not given 4 .bio7i, but arises 位 om the emerging tempo- 
ral relationship between them. He gives the following diagram and explanation (See 
Figure 22.2): 


Given thetwo eventsAand B,too discriminations are deftned,onefomAtoBand one 
位 om B to a concomitant, unknown potential limit (S), such that the intervals A-B and 
B-(S) are, in 包 ct，equal (ex. 2). The existence of this potential limit is immediately 
known to us when a third event C enters. We are then easily, and with great acCuUracy 
able to Say whether C coincides with (S) (ex. 3a), OF ifit enters earlier (ex. 3b) or later 
(ex. 3c) .. .An uninterrupted whole made up of two discriminations of equal duration 
and determined by two events and a potential ljimit we Shall call a “jjtjjttc at1728 


7 Note that in “Metric and Rhythmic Articulation in Music”Berry cites Riemann2s MUSIKaLiscpes 
DyzaNt 克 2014.49o9 大 (1884), but he does not cite Kurth or Zuckerkandl. 
8 Neumann, Die Zei 好 es 好几 pp. 18-19j; trans. in Hasty, Meteras 尺 At pp. 96-97. 
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Abstand. 


1 | - 2， 一 人 


Figure 22.2 Neumann>s formation ofa rhythmic pair (taken from Hasty, Meter 05 
及 多 切 M1 p. 97) 


Neumann makesitclearthatmeteriswholly separate from rhythm,and thattherhyth- 
mic experience ofequality is prior to any Sense of meter-as-measurement. He goes on 
to describe the quality of motion and time within the rhythmic pair: 


Now further, in order to experience the temporal coztezt of the rhythmic pair it is nec- 
essary that we set outand traverse the pair as a closed event that is Surveyed in advance. 
Here two opposed qualities are revealed to us with some clarity. Namely, on the Way 
位 om [point] A to [point] B temporal consciousness is directed predominantly toward 
the future, toward the arrival of B. This state we will ljabel as exjectztio (EMUCTt1G). 
From B to [a future point] S, however, the direction of our attention is reversed; con- 
Sciousness glances back toward the past Stretch A-B and avoids any thoughts of the 
coming potential limit (S) in order thatthe wholeness ofthe pairnotbe disturbed.This 
State we will jabel yecolectioxz (Be7WNU19), and expectation and recollection form com- 
plementary qualities whose order may not be reversed without destroying wholeness. 
Itlies in the nature ofexpectation that it zztejstjes with the growth of duration, and in 
the nature of recollection that it dies ZWC/.9 


The distinction between expectation and recollection underlies the rhythmic dis- 
tinction between“strong”and“weak>”(or rhythmic accent vs. Unaccenb, but this 
maps onto rhythm and meter in different ways: 


In general ...inthestronger parts recollectionand immediate comprehension predom- 
inate, and in the weaker parts,expectation. An important consequence emerges in this 
connection. In the metrical the difference between Stressed and Unstressed parts is a 
1adlatedone;i.e.,even theunstressed parthas a certain Stress,if nevertheless,a weaker 
one. However, in the rhythmic, which looks toward content, Stressed and Unstressed 
Parts Ce Set 1 Logical obbpos 册 0 - the unstressed point to the fture, the Stressed to the 
Past.19 


Thusitis becausethe motion ffomAto Bengenders expectation,and B to (S) recollec- 
tion, that the rhythmic pair naturally tends to be heard as Weak to Strong (as in 
Riemann). Furthermore, as Hasty has noted, “Neumann does not find it necessary to 
reduce other formations to an underlying Paazizpe 夺 Rather,byexpanding the catalog 


9 Ibid., ppP. 19-2o; p. 97. 10 Ibid., p. 39; p. 4o. 
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30 Nun komm daher die Sonen wend，Gottraec 
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Unmittetb。Erwar ETWars = 人 2 Ta 
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322 


O heilges Kind，wir grtiben dich ，Obervolesien 


Figure 22.3 Neumann?s dynamic shadings (taken from Hasty, Meter0s 尺 At 太 71， 
P. 99) 


ofrhythmicqualities Neumann is able to describe three- or five-part schemes and vari- 
ations Within the two-part scheme as 名]ly particular Zeit 帮 estaltex . . .These schemes 
include more complex tone sequences as well as “time shapes” that encompass many 
bars.”11 Thus in addition to expectation (EU1t1G) and recollection (E71zt21NNG)， 
Neumann includes phases ofpersistence (Bepaz7U1N9) and accumulation (SNMIUNG) (See 
Figure 22.3). 

Neumann”s approach and models for various Zeit 杂 restxjteyp informs Christopher 
Hasty”s MeterwRAytjpMi, published in 1997. Hasty?s approach to rhythm and musical 
time is also strongly infuenced by Bergson?s and Whitehead?s discussions oftime and 
temporal experience. When we listen to a tone, Hasty claims we have a Sense of the 
musical present, a“feeling of growth, a feeling of continually new and expanding 
duration, and a feeling of [the] potential for becoming”(p. 72).A beginning such as a 
tone onset is for Hasty a“potential for duration.”A second tone concretizes this 


11 Hasty, Meter 0s 尺 人 tl p. 99. 
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potential into an actual duration, and ifthe duration is neither too long or too short 
(given the limits ofour perceptual facujties), this“determinate duration>” may be pro- 
jected forward to anticipate the onset of a third event:“If durational determinacy is 
linked to theeffecta duration has or can haveon theformation ofother events,we may 
Speak of degrees or types of determinacy . . . A specific sort of determinacy charac- 
terizes the durations we call metrical”(p. 78). Contra Neumann，Hasty seeks to re- 
unite rhythm and meter by Viewing meter as a particular kind of rhythmic process. 
Like Neumann, Hasty has a variety of categories to describe different projective Pro- 
CeSSeS (e.g., 01S1C VS. 0N0CNStC continuations of projective Process, and a Special cate- 
gory of defezral akin to Bepayog, that is involved in the formation of triple meters). 
Inaddition, Hasty examines the ways in which projective potentials may be hierarchi- 
cally embodied. 


Clifton. Thomas Clifton (1935-78) also considered the problem of the musical 
Present, though his concern was With the present of a broader scope. The phenomen- 
ological terms“protention 交 “retention”and“horizon”- which are taken from 
Husserl - are the keys to Clifton?s account of the musical present. Clifton begins with 


retention, Which is not to be confused with memory: 


Husserl characterizes retention as a kind of memoryy called“primary remembrance>” 
(ON0e BE1O0E1UN9), distinguishable from thesecondary sortofmemory Which is cuto 储 
位 om the felt present. Retention clings to events happening nows qualifying the real 
now with a wider, phenomenal now. Just as importantly, the retended object is mod- 
ified by the actually present Sensations of that object. Retention is a form of memory 
which is articulated with the present, the two interacting with and infuencing the 
COntent of each. We Say that retentions endure, while memories are invVoked.2 


Ifretention is the relationship between currentand prior events in “the present>” pro- 
tention involvestwoanalogous relationship(s)between currentand Subsequentevents: 


Protention istheterm forafuturewhich weanticipate,and notmerelyawait.Awaiting， 
likerecollection,impliesa disengagementfrom the present,whereas,eXperientially,the 
Dow which we perceive is colored by the way we intend a future. (p. 62) 


Protention，then, is much like the projection of a definite duration (Hasty)，the 
ZWU1t0G phase ofthe Zeitest 引 (Neumann), the anticipative impulse (Berry), or the 
Tising crest ofa metrical wave (Zuckerkand]). Collectively protentions and retentions 
createa boundary around the“musical present>” (see Figure 22.4). The“present?” may 
mean this tone, or this motive, or this phrase, or this piece, or this concert: 


All three temporal modes are always there, but not there in the Same wayi they are 
always distinguishable, but also always relatable; and finally, all three temporal modes 


12 Clifton, Maxysic as Head p. 59. 
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Past future 


Figure 22.4 Mnusical horizons, ffom Cliftfon, Mazwsic as Feaya, p. 65 


are permeated with actualities and possibilities in varying degrees, So that the past is 
never coOmpletely irrevocable, and the future is never completely predetermined or 
undetermined. Merleau-Ponty Said it much more Simply:“The past...is not past, noOr 
the future future.”(p. 65) 


Rhythm in Schenkerian theory 


While Heinrich Schenker wrote voluminously on the nature of harmony。 counter- 
point, and form (see Chapter 26, passim), his comments on rhythm represent a Very 
Small portion of his work. While the first generation of Schenker?s students (Such as 
Ernst Oster and Felix Salzer) were concerned with editing and translating Schenker?s 
texts as Well as elaborating his theories of tonality and form, it was the following 
generation of students who extended Schenkers work in the rhythmic domain by 
feshing out the brief remarks Schenker makes on rhythm and meter in Ree 
Comtzbposztio71 as Well as by attending carefully to the rhythmic aspects of his analytical 
notation. 

Following Schenkers dicta，many of the concepts and metaphors used by 
Schenkerian theorists to discuss rhythm are borrowed from the Pitch domain. Thus 
one ftnds discussions oftonal rhythm, rhythmic and metrical “dissonanceand tech- 
niques of rhythmic (as opposed to pitch) reduction. Most of these theorists also share 
acommon presumption thatrhythmic structures are organized byor otherwise depen- 
dent on pitch organization. While Schenker and his followers are Sensitive to differ- 
ences amongst structural levels, their discussions of rhythmy, like those of pitch, are 
Strongly recursive. 

Schenkers comments on rhythm and motion atthe mostabstractlevels ofstructure 
are Somewhat contradictory. On the one hand, he unequivocally states that: 


The fundamental structure is arrhythmic. 

Rhythm can no more exist in the fundamental Structure than it can in a Strict- 
COuUnterpoint cottoxls /11NS eXercise. 

Only when, through voice-leading transformations, linear progressions arise in the 
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upper and lower voices of the middle ground, does a rhythmic ordering issue 位 om the 
Decessity of counterpointing the Voices against each other. (p. 15)13 


Yetelsewhere in Pree Co1tzbos 让 OU Schenker Says that: 


Since it is a melodic Succession of definite Steps of a second, the fundamental line Sig- 
nifies motion,striving toward a goal,and ultimatelythe completion ofthis course.(p.4) 


Schenker”suse oftheterm'“signifies”istellinghere-notthattheline moves,Or creates 
motion, but that the fndamental line is a Sign of motion. Carl Schachter is able to 
accommodate this tension between arrhythmia and motion by making a distinction 
between topal versus datiozal rhythmi: 


What produces the patterned movement, the rise and fall of musical rhythmz? I believe 
thatthere are two Sources,one ofthem specifically musical, the other shared with other 
rhythmic phenomena. The purely musical one fows from the Succession and combina- 
tion oftones, joy 太 e toNQL SSteNt edf pas Tt tOobe7 让 ES.1 


According to Schachter, tonal rhythm stems from the "recurrence of a tone after one 
or more different ones, the octave relationship,chordal and linear associations, conso- 
nance and dissonance>”WwWhile durational rhythm stems ffom“a complex pattern of 
durations，emphases,， and groupings which do not arise from the tones.”15 Thus 
Schachter is able to claim: 


Is the Vsa 刀 arrhythmic, as Schenker maintained? My answer to this questions is a qual- 
ified no.Ibelieve thatprogressions in the fundamental structure embody tonal,butnot 
durational rhythm.16 


Schachter goes on to note thattonal rhythm and durational rhythm may interact, as 
they“combine into a single continuum, sometimes Supporting, Sometimes diverging 
ffom, sometimes even contradicting one another.”17 In order to illustrate and explore 
their interaction, he develops a methodology of datiozal 7edxctioz, based on Some 
Principles first given in Schenker?s Der7o7gtie (see Example 22.1). Schachter Says that 
durational reduction may be 


applied to and coordinated with significant Structural levels of voice leading; in other 
Words, durational reduction combined with a reduction, in Schenkers manner, of the 
tonal contents .. . By indicating tonal events in durational proportion and by specify- 
ing the larger metrical divisions, such an approach can Sometimes clarify aspects of 
rhythmic organization not directly revealed by graphic analyses that deal mainly with 
voice leading and harmony.18 


Schenker himself acknowledges the role durational rhythm plays in the creation of 
meter in his comments on Tepetition: 


13 All quotations of Schenker are 位 om Pree CowzbosiO1 Unjless otherwise noted. 

14 Schachter,"A Preliminary Study>”p. 313. Here also Schachter acknowledges Zuckerkandl regard- 
ing the“rhythmic character ofthe scale”(p. 314). 15 Ibid.,p. 313. 16 Ibid., p. 317. 

17 Ibid.,p. 313. 18 Schachter “Durational Reduction,”Pp. 198. 
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1 
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Foreground ~===------------------------- 
Imeter 

Middleground A <==- 一 -~------------------- meter 
meter 

Middleground 了 二 meter 
Imeter 

Midqdleground C =e====-------------------- 
Ineter 


Background 


Figure 22.3 Interactions between rhythmic levels, from Yeston, StatHcatioz, p. 67 


Repetition is also a prerequisite to meter and rhythm. Without repetition a metric 
Scheme is inconceivable. But even repetitions that make up a metric Scheme, like all 
foreground repetitions, are clarified and confirmed only by the background and mid- 
dleground. (p. 118) 


Schenker also states unequivocally that “all rhythm in music comes 位 om counter- 
point and only from counterpoint”(p. 15). Given that counterpoint involves the 
interaction between two or more melodic lines, in the case ofrhythm one must speak 
of two or more tonal or durational "strata” to use the term coined by Maury Yeston. 
Yeston makes this contrapuntal condition clear in his statement:“A meter will never 
appear on any single stratum, but it will arise from the interaction of two strata, one 
of which must always be a middleground level”(p. 67).:29 Figure 22.5 gives Yeston?S 
diagram for this interactive process, Whereby a slower Stratum to Use Yeston?s term， 
“interprets”the organization ofevents on a faster level:“Hence the middleground is 
the interpretation of the foregroundi it provides the accents by which foreground 
events may be grouped>”(p. 68), and thus“all rhythmic patterns of middleground 
levels are determined exclusively by Pitch criteria . . . chosen on the basis of principles 
of tonal structure”(p. 84). 

Schachter moves away 位 om Yeston?s strict pitch-to-rhythm approach with respect 
to the formation of meter. Schachter notes that meter is“more closely bound to dura- 
tional than to tonal rhythm,”though of course“very frequently, however, aspects of 
tonal rhythm underscore the meter.”?9 For Schachter, metrical accent is a phenomenal 
property of the music-as-heard;: 


The listener”s awareness of time Spans automatically produces accents that punctuate 
his experience of the music; 奶 ese CCCeNz 72SU 上 root 如 e jetpteNed atteNztioz 0 的 cted 四 
太 e botdaa17 力 02t 帮 of tje Sb0115 . . .The accents thus produced are true Metrical acceN 帮 一 


19 All quotations ofYeston are from 7NHe StyatHicatioxz orM2SiCCL RNt1L. 
20 Schachter,“A Preliminary Study>”p. 318. 
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metrical because they arise directly out ofthe listener?s awareness ofthe equal divisions 
of time that measure the music?s fow.21 


Schachter also notes that there are limits to meter and metrical accent, as there are 
limits on our perception ofequivalenttime spans:“Oververylong spans oftime,there- 
fore, meter ceases to be directly available to the listener, who receives little or no help 
in determining whether the time intervals are really equivalent.222 

Interactions between layers of durational and/or tonal rhythm may produce more 
complexaggregate rhythmic structures. Yeston lays ouUt two broad categories of inter- 
action between Strata: 


The first is one in which the rate ofany level of motion in a piece can be expressed as a 
simple multiplication or division (by an integer greater than 1) of the rate of any other 
level ofmotion in the piece.Theresulting structure ...maybe characterized,metaphor- 
ically, as yj 如 Mttc co1SOU0NCe .. .The second broad categoryunder discussion extends the 
convenient metaphor and may be characterized as jytjgUic dissoU01Ce . . . [whenever] 
there are found to be two levels in a piece that cannotbe expressed as a simple multipli- 
cation or division of each other. (pp. 77-8) 


Yeston was not the first to apply the consonance/dissonance distinction to describe 
and categorize various rhythmic and metrical structures. Harald Krebs has noted that 
“both composersand theorists often haveemployed terms originally developed in con- 
nection with pitch theory”to describe rhythmic phenomena, and notes the use of 
rhythmic“dissonance”by Schillinger, Sachs, Hlawicka, and Cooper and Meyer (see 
Figure 22.6); similarly Schachter acknowledges the use ofthe term by Seeger.23 Krebs 
then refines Yeston?s definition of metrical dissonance: 


Metrical dissonance, Unjlike consonance, requires the presence of at least three levels - 
apulseleveland atleasttwo interpretive levels thatprovide conflicting groupings ofthe 
pulses. The [metrical] conflict can arise in two Ways. First, the cardinalities of the two 
interpretive levels may be different and not related by an integral common factor . . . 
[Second,] conflicting groupings of a pulse level can also arise from the non-aligned 
Superimposition of at least two interpretive levels ofthe same cardinality.?4 


Schachter also considers“alternative and conflicting metrical patterns”including 
ambiguity of downbeat location, ambiguity of hypermetrical organization, and the 
interaction between Simultaneous meters.25 民 rebss expanded taxonomy of rhythmic 
and metrical dissonance has been given further discussion by Cohn，Kamien, and 
Samarotto.26 


21 Schachter, “Aspects of Meter”p. 5. 22 Ibid., p. 16. 
23 See 区 rebs, “Some Extensions”p. 99,and Schachter, “Aspects of Meter”Pp. 26. 
24 区 rebs, “Some Extensions:”p. 103. 25 Schachter, “Aspects of Meter”pp. 29-36. 


26 Cohn,“Dramatization of Hypermetric Conflict”;，Kamien, “Conflicting Metrical Patterns?”; 
Samarotto，“Strange Dimensions.” 
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Figure 22.6 ”Varieties of metrical dissonance, 们 om Krebs,“Some Extensions,”Pp. 102 


For Schenker, some rhythmic structures are normative: 


Since the principle ofsystole and diastole is inherentin our very being, metric ordering 
based on two and its multiples is the most natural to us. (p. 119) 


Measure orderings in odd numbers (Such as 3 Or 5) have their roots in a duple ordering 
in the background and middlegroundi this brings into clear relief the 包 ct that metric 


Schemes involvingthenumbers3and5areman-madeand notasnatural as duple order- 
ings. (pp. 119-20) 


Schenker then goes on to describe the process of rhythmic expansion (DeHxoz19): 


An expansion follows from one or more measures ofa metric prototype.There must be 
an organic relationship. Despite the fact that prototype and derivation follow one 


another in direct Successionytheir relationship can be recognized only from the middle- 
ground and background. (p. 124) 


William Rothstein has explored the relationships between rhythmic prototypes and 
their variants from a theoretical perspective that is equal parts Heinrich Schenker and 
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Heinrich Koch. Rothstein uses the term 加 pase ytjMi to describe rhythmic structures 
that involve both phrase Structure (which may contain both tonal and durational 
Thythms) as well as hypermeter.27 He then discusses various techniques of phrase 
rhythm, including overlaps, elisions, prefixes, su 伍 xes, and various types of internal 
expansions as they may be applied to Prototypical phrases and hypermeasures. 


Architectonicapproaches to rhythm 


Cooperand Meyer. Anumber oftheorists,mainlyNorthAmerican and mainly ffom 
the last third of the century, have focused on the hierarchical aspects of meter and 
rhythm. Consider the following dictum by Grosvenor Cooper and Leonard Meyer， 
who collaborated on an infuential study of rhythm and meter in 196o while both 
taughtat the University of Chicago: 


Asapieceofmusicunfolds,its rhythmic structure is perceived notas a Series ofdiscrete 
independent units strung together in a mechanical, additive way like beads, but as an 
Organic process in Which smaller rhythmic motives,while possessing ashape and Struc- 
ture of their own, also function as integral parts of a larger rhythmic organization. 
(p. 2)28 


In order to account for the relationship(s) between parts and wholes, the various 
parts must be identified, articulated, and related to each other. Such “architectonic> 
analyses indicate how units on one level nest to form higher-level structures,and they 
typically concern themselves with determinations of grouping, accent, and hierarchi- 
cal super- and Subordinate relationships. These analyses often represent the final state 
of a passage Or piece, that is, rhythmic relationships as they are understood in retro- 
Spect. At the Same time, many architectonic analyses of rhythm take a bottom-up (as 
Opposed to a top-down) approach, starting with the smallest units of the foreground 
and then moving to largerand larger Structural units,attimes extending to thehighest 
levels of form. From this view form becomes an aspect of rhythmi for example, Cone 
has claimed: 


Certain general rhythmic principles underlie common formal units . . . [and] the SC7Nle 
为 7104lCz 功 les ORG OU9Her eyek [italics mine]and more comprehensive formal sections， 
can Ultimately be invoked to explain an entire composition as one all-embracing rhyth- 
mic impulse.29 


Cooper and Meyer give a comprehensive account of rhythm and form that is based 
on a few accentual archetypes: 


27 Rothstein, Pjyase RA)tNMt 2 7DNQL MUWSiC, P. 12. 
28 All quotations of Cooper and Meyer are from 7Ne RAytjMNiC StUCte oFMWS1C. 
29 Cone,“Mnusical Form and Musical Performance:”p. 39. 
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Rhythm may be defined as the way in which one or more Unaccented beats are grouped 
in relation to an accented one. The five basic rhythmic groupings may be differentiated 
by termas traditionally associated with prosody . . . Since, as noted above, rhythmic 
organization is architectonic, more extensive rhythmic Structures - phrases, periods， 
etc. - as Well as Shorter, more obviously rhythmic motives exhibit these basic patterns. 
(p. 0) 


They then list the basic patterns - iamb (Weak-Strong), anapest (W-VW-S), trochee 
(S-W), dactyl (S-W-W), and amphibrach (W-S-W). These are not Simply musical 
analogs to the poetic feet, as found in eighteenth-century theory (e.g., as Shown in 
Example 21.1, p. 665) and even the earlier medieval rhythmic modes (as shown ip 
Figure 2o.1, p. 63o). The patterns of Cooper and Meyer involve not durations, but 
beats, though duration plays a role in defining beats. In defining their archetypes as 
groups ofbeats,theiranalytical methodologycommingles meterand rhythm. Beats are 
defined as pulses that are counted in a metrical context. Accent is more di 但 cult to 
define - as they themselves acknowledge: 


One cannot at present State Unequivocally what makes one tone Seem accented and 
another not. For while such 包 ctors as duration, intensity, melodic contour, regularity， 
and so forth obviously play a part in creating an impression of accent, none of them 
appearstobean invariableand necessary concomitant ofaccent...Accentis arelational 
concept.There can be accents only ifthere are Unaccents (weak beats) and Vice versa. In 
this sense there is no Such thing as a Series of accents Or a Series of weak beats. If all 
Stimuliare alike,there is only a series of pulses. An accent, then is a stimulus (in a Series 
of stimuli which is yaajped jor coxsciosNess in Some way. (pp. 7-8) 


Given this normative fuctuation between accent and unaccent, there will tend to be 
One Or two Weak beats between every Strong beat, and this tendency constrains the 
number of possible grouping patterns. 

Cooper and Meyer first examine rhythms on lower architectonic levels, that is, the 
ways in which each of the five basic groups can fit into various meters (e.g. S-W pat- 
terns in duple meter, then in triple meter, and so forthb). They note hovw groupingand 
meter may or may not be congruent, how a passage may have more than one possible 
grouping (and hovw performance may effect grouping),hovw groups may overlap,and 
how even the simplest patterns often involve Some hierarchic nesting amongst 
groups and subgroups. They then move on to composite groups on higher structu- 
ral levels. Their treatment of a passage from the beginning of the first Bourree of 
Bachs English Suite in A_ major is given in Figure 22.7. They continue to use their 
archetypes through the highest levels of structure, and conclude their book with an 
analysis of the first movement of Beethoven”s Eighth Symphony as a giant anapest 
(ppP. 183-203). 


Lerdahl and Jackendo 任 Ofall of Cooper and Meyer”s claims, it is their treatment 
oflargespansofmnusicas accented and unaccented thathas received the most criticism， 
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Figure 22.7” Nested levels of rhythm in the BourrEe of Bach?s English Suite in A 
major ffom Cooper and Meyer, THe RAROtjMNC StUCte oj MUSic  p. 69 


and indeed, Meyer himself has backed away from this position.3" Another aspect of 
Cooper and Meyer”s theory that is both a Strength and a weakness is how they have 
rhythm and meter inseparably intertwined. While they acknowledge that various 
grouping Structures occur in and are dependent upon particular metrical contexts， 
Cooper and Meyer”s analyses only indicate a single hierarchy - nested Patterns of 
accentuation. In distinction to Cooper and Meyer, the music theorist and composer 
Fred Lerdahl and the linguist Ray Jackendoff collaborated on an important Study of 
tonal music Strongly infuenced by theories of prosodic structure in ljanguage.31 They 
treat rhythm and meter as independent though inter-related hierarchies: one of dura- 
tional groups,and another ofmetrical time points.32 Each is governed by its own Set of 
well-formedness and preference rules. The grouping hierarchy, which extends recur- 
Sively from the highest levels of structure down to the foreground, is an inclusive 
nesting oftime spans. Groups mustbe contiguous,Ssmaller groups mustbewholly con- 
tained within larger groups,， and larger groups are exhaustively partitioned into 
Smaller groups. Under special conditions groups may overlap, but overlaps are under- 
Stood as a Surface transformation from an Underlying non-overlapped Structure. 
Lerdahl and Jackendofftreat the metrical hierarchy as a pattern of beats.33 Beats do 


30 See Schachter, '“A Preliminary Study>”Ppp. 306-o7; Kramer “The Time of Music”pp. 88-89; and 
Meyer, "A Pride of Prejudices”p. 250. 

31 All quotations ffom Lerdahl and Jackendoffare ffom 4 Gexzexatiye THeomy) of TD MUWSIC. A broader 
discussion ofthe epistemological underpinnings oftheir theory is found in Chapter 3, pp. 99-1o02. 

32 Moreover, in Lerdahl and Jackendoffs theorytherhythmicand metrical hierarchies are two compo- 
nents of a more coOmprehensive analytical system which also includes higher-level time-span and dura- 
tional reductions (pp. 8-11). 

33 Their treatment of the metrical hierarchy has its antecedents in Komar,4 7Heo7) ojSxsbe1lSi011S， 


Campbtidqge Histoties Online @ Cambtidge Univetsity Press, 2008 


Rhythm in twentieth-century theory 713 


f 加 
zeEtbica1/ a ee ee 。 。 各 四 四 
LANjetcz ， 
(小 


Jr | vv_ 
Ajaxcs 小 ee 


Figure 22.8 ”Meter-rhythm interaction in Haydn?s Symphony No. 1o4, minuet， 
位 om Lerdahl and Jackendof 作 4 Gexzeyatpe 7Tjeo7T of7DU0LAMUSiC, p.26 


not have duration; rather， they are“idealizations，utilized by the performer and 
inferred by the listener” that are read o 任 the grouping Structure. Metrical patterns 
thus arise in response to rhythmic regularities in the foreground (p. 37). As such, met- 
Tical levels must be isochronous (i.e., consist of equajlly spaced beats), and each metri- 
cal unit must consist of either two or three beats. Every articulation in the music must 
COrreSspond to a metrical articulation at Some level. As regularity is attenuated on 
higher levels of structure, So too is meter; as a result, Lerdahl and Jackendo 作 relegate 
the metrical hierarchy to the lower levels of structure (p. 21). 

In Figure 22.8,the grouping hierarchy consists ofa series ofnested durations, while 
the metrical hierarchy is expressed by the pattern of dots immediately below the sta 任 . 
Lerdahland Jackendo 任 stress that“groups do notreceive metrical accent,and beats do 
not possess any inherent grouping”(p. 26). Both the metrical and grouping patterns 
emerge through the operation ofa set of preference rules assigned to each hierarchical 
domain. While Lerdahl and Jackendoff"s well-formedness rules delimit what grouping 
and metrical structures are possible,the preference rules choose among possible struc- 
tures to a maximally preferable analysis ofthe meter and grouping in a given context. 
These preference rules take into account Symmetry, parallelism，gestalt Principles of 
Pattern formation, and Style-specific syntactic cues. While the well-formedness rules 
are held to be universal, the preference rules may be tailored to a particular musical 
culture or Style. 

Lerdahl and Jackendoff*s separation ofrhythm and meter also helps clarify the defi- 
nition of accent. Cooper and Meyer make a distinction between accent and StresS: 
“Stress . . . means the dynamic intensification of a beat, whether accented or Unac- 
Cented.Thus a stress,no matter how forceful, placed on a weak beat will not make that 
beataccented”(p. 8). Stress isanalogousto Lerdahland Jackendoff>s 如 pexzo7eNalacce]t 志 
and they include not only dynamic emphasis but also relative length, sudden changes 
in timbre or texture, and so on. They further distinguish between StrxctoyQl acce]t 志 
“caused bythe melodic/harmonic points ofgravity in a phrase or section and Mietricul 
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CCCeNt created by the hierarchical persistence ofa beat (p. 17). Each category of accent 
tendstoaccruetoaparticularhierarchicallevel: phenomenalaccentsare mostsalienton 
the foreground, metrical accents on the levels immediately above the foreground, and 
Structural accents on middleground and higher levels. Lerdahl and Jackendoff*s three 
types ofaccentare similar to David Epstein?s categories of stress, rhythmic accent,and 
metrical accent.34 While Lerdahl and Jackendoff distinguish Structural and metrical 
accents on the basis ofthe difference between time-span and time-point relationships， 
Epstein?s accentual categories Stem fom his distinction between a“chronometric 
time”consisting of beats, measures, and metrical accents Versus an“integral time>” 
which contains pulses,rhythmic groups,and hence both rhythmic accent and StresS. 

Extending the metrical hierarchy above the notated barline gives rise to hyperme- 
ter, a term generally ascribed to Edward Cone, wherein individual measures“behave 
as a Single beat.”35 Beethoven?s“Ritmo di tre battute”in the Scherzo of the Ninth 
Symphony is an obvious exzample,buthypermeter is more than a notational conceit.36 
In atrue hypermeter, meter is operative beyond the musical foreground,though theo- 
Tists differ as to just how far meter may extend to higher levels of structure. Lerdahl 
and Jackendo 作 have argued for a hypermeter of limited scope, usually no more than 
two to four /berbea 帮 (pp. 21-25). Their use of the term “hyperbeat” refines Cone2?s 
definition, as it is not measures (that is, Spans of time) which function as the elements 
of a hypermeasure, but the metrically accented beats at one level which form hyper- 
beats on the next-highest level. Like Lerdahl and Jackendof 仔 , Joel Lester has argued 
that extensive hypermeters are relatively rare, and cautions against confusing regular- 
ity of phrase Structure With hypermeter proper.37 In contrast, Arthur Komar, Wallace 
Berry, and Jonathan Kramer have given analyses of the metrical hierarchy for entire 
movements.38 Figure 22.9 gives Kramer?s analysis of the first movement of 
Beethoven?s Sonata in C minor, Op. 13, which is quite detailed. 


了 ramer. Kramer explicitly relaxes Lerdahl and Jackendoffys metrical well-formed- 
ness rules, which require isochronously spaced beats and downbeats - note the irreg- 
ular Spacing of “beats”on levels b and c in Figure 22.9.39 Instead, he focuses on the 
creation ofhigher-level metrical accents which serve to articulate each hyper-measure. 
These hyper-accents are high-level points of initiation; indeed, Kramer?s conception 
of metrical accent draws on Berry”s concept of impulse noted above. By defining 
higher-level metrical accent in terms of an initiation which accrues to a time point， 
Kramer is able to avoid the problem of accented spans that arose in Cooper and 
Meyer?s rhythmic analysis ofentire movements. 


34 Epstein, Beyoxzd O7pexs, PP. 6o-62. 35 Cone, MsSicaL FoD7NL QQ MUWSICAL PE71D701NCe, P. 79. 

36 Even in the Beethoven Scherzo hypermeter is more than a notational conceit. See Cohn,“The 
Dramatization of Hypermetric Conflicts.” 37 Lester, THe RAtjMts of TON0L MUSic, pp. 163-67. 

38 Komar, THeo7y ofSxsbe1si015; BerTy, StUCEOGL POCONS; 区 ramery THe Te ONMWS1C. 

39 AIKramer quotations are from 7Hpe 7?e ofMxsiC Kramer?sanalysis ofOp.13 is indebted to Komar?s 
analysis ofthe same piece - See THpeo17) ofsxsbeltsio1s, pp. 151-61. 
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Figure 22.9 ”Hypermetric analysis of the entire Second movement of Beethoven'>s 
Op. 13, ffom Kramer, THe 721te ofMzsic, p. 119 


Kramer”s discussion of musical rhythm, meter, and form is notable not only for its 
treatment of architectonic Structure,，but also for its treatment of what might be 
termed “anti-architectonic” music - the rhythmic analysis of pieces which resist lis- 
tening and analysis in terms of the relationships between their parts and wholes. He 
outlines a continuum of temporal coherence and order, fom the most continuous， 
contiguous, and teleological arrangement of musical elements to the most fragmen- 
tary and dissociated musical structures. He begins with a defhinition of /itea7ztb): “Let 
Us identify linearity as 友 e lete1M2NatiON of soNte CHa1UctE11SC(S) of 7NNSIC 2 CCCO7QQNCB 
2 22z0CQON5S 友 at QiSe ol ea1iey eyeN 胡 or the jiece”(p. 20). Kramer is careful to 
distinguish between linearity versus continuity:“nonlinearity should not be equated 
with discontinuity, since discontinuities can acquire their force by violating linear as 
well as nonlinear implications”(p. 22). Likewise, linearity, though typical of tonal 
compositions, may also be present in atonal compositions (e.g., in pieces OFT Sections 
that are characterized by a constant thickening of texture, increase of dynamics，oOFr 
acceleration). Linear time may involve more than a Simple chain of syntactic entail- 
ments. Kramer describes the possibility of MUltibb dected Lea7 te，one that 
“depends on underlying linearity being perceptible even when not presented in 
linear order”(p. 46). 

Acomposition mayabandon linearityall or in part. According to ramer,7MONe01- 
zi) is the“principle of composition and listening in which events are Understood as 
outgrowths ofgeneral Principles that govern entire pieces”(p.453)and is exhibited by 
“pieces in which the texture, motivic material, and rhythmic fguration are virtually 
constant>as in the caseofmany minimalistcompositions (p.4o).Apiecethatisalmost 
Or entirely nonlinear creates a radically different kind of temporality: “A nonlinear 
composition in momenttime does not really begin. Rather, it simply starts,as ifithad 
already been going on and we happened to tunein on it...[similarly, it] ceases rather 
than ends”(p. go). Thus pieces like Stockhausen?s Gesa1g de 71104799e Or Ives?s THe 
Via1tsWe7ed Question involve high degrees of nonlinearity, as do pieces that are com- 
posed and/or performed with various degrees ofindeterminacy.49 


40 On varying types ofindeterminacy, see Cage,“Indeterminacy> in SiLezce, pp. 35-40. 
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When there is no fundamental linearity and when the music is markedly discontin- 
Uous, the result is Mo1MeNt 好 Me a term 人 ramer uses following Stockhausen?s notion of 
MLOMLEN JJ 


These forms do notaim toward a climax, do not prepare the listener to exXpect a climax， 
and their structures do not contain the usual stages found in the development[al] curve 
of the whole duration of a normal composition . . . They are forms in a state of always 
having already commenced,which could go on as theyare foran eternity .. .an eternity 
that is present in every moment.4: 


While moment time may seem extreme, beyond it lies yetical te. A piece which 
attempts to create Vertical time contains a Single, static moment as its entire essence. 
Such pieces have no hierarchical Structure whatsoever - there are no parts, nor rela- 
tionships among them, only a singular whole. The result, according to Kramer “is a 
Single present Stretched out into an enormous duration, a potentially infinite “now? 
that nonetheless feels like an instant. In music without phrases, without temporal 
articulation, with total consistency, whatever Structure is in the music exists between 
Simultaneous layers of sound, not between successive gestures”(p. 55). Thus, the 
apprehension of vertical time involves theabsence -indeed,thevery impossibility- of 
temporal arrangement. It is the absence oftime itself, and as Zuckerkandl has noted: 


Should time vanish,all motion mustinstantly vanish too,tonal motion not excepted.A 
God enthroned beyond time in timeless eternity would have to renounce music .. . [as] 
temporal omnipresence would make the revelation of audible beauty impossible. It 
argues against God?s timelessness. Are we to SuUppose that we mortals, in possessing 
Such a wonder as music, are more privileged than God? Rather, to save music for Him， 
weSshall hold, with the Greeks,thatGod cannot go behind time. Otherwise whatwould 
He be doing with all the choiring angels?4 


Rhythm in post-tonal music 


The discontinuity and nonlinearity that is characteristic of postrtonal compositions 
creates many challenges for rhythmic theory and analysis. One way of meeting these 
challenges is to focus on the compositional process,rather than analytically tracing the 
complex Surfaces and forms which result. Indeed, it is not Surprising that rhythm in 
post-tonal music receives extended attention in the writings of composers of multi- 
Serial or totally serialized music (e.g., Stockhausen, Babbitt,Krenek, Boulez),since for 
these composers rhythm was an importantelement in their Systematic treatment of all 
musical parameters. More SUrprisingly, perhaps, is the extent to which many of these 


41 Stockhausen, 72Xte ZUN eleRboNNSCUEN 010 St MUWS 砍 , p. 199, cited in Kramer, 7Ne Te OF 
WUWSic, p. 201. 42 Zuckerkandl, Soxtd 110 Sb01 p. 151. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Rhythm in twentieth-century theory 717 


coOmposers were versed in temporal philosophy Thus we find composers such as 
Koechlin, Stravinsky, Boulez, Sessions,and Carter citing the likes ofBergson, Langer， 
Suvchitsky, or de Selincourt in their own remarks on the rhythmicaspects ofcomposi- 
tion and musical structure. Other theorists and composers have confronted the chal- 
lenge of post-tonal rhythmic theory and analysis more directly, and have addressed 
Such topics as the description and segmentation of a rhythmic surface in post-tonal 
music and the metrical implications ofthe twelve-tone System. Many of these writers 
(e.g.，Babbitt， Lewin, Morris, and Roeder) have developed sophisticated theories of 
rhythm and tools for rhythmic analysis using the languageand methods of mathemat- 
ical group theory. 

Abasic doctrine of post-tonal theory and analysis is that there are essential isomor- 
phisms between pitch and time, and so there are Substantive parallels between Pitch 
and temporal phenomena. As we have already noted, Schachter has remarked that the 
“tonal system itselfhas rhythmic properties.”43 Composers of post-tonal musicextend 
this notion to assignations of rhythmic and quasi-rhythmic properties rooted in the 
chromatic pitch universe. For example, Stockhausen does not even Separate rhythm 
and pitch into ontologically separate domains. Rather，he notes that pitches and 
rhythms both involve periodic phases between Successive impulses, with a threshold 
ofabout one-sixteenth of a second as the boundary between the two: 


OUI Sense-perception divides acoustically-perceptible phases into two groups;we Speak 
of dyatiols and bitcpes ... Until a phase-duration ofapprox. /6“, we can still just hear 
the impulses separately; until then，we Speak of “duration,” [even] 这 of one that 
becomes extremely Short. Shorten the phase-duration gradually to 2 ，and the 
impulses are no longer separately perceptible . . . one [now] perceives the phase-dura- 
tion as the“pitch”ofthe sound. (p. 10)44 


Stockhausen draws parallels between the overtone Series for pitch and categorical 
valuesfor duration (see Figure 22.1o). He claims:“VWhatis such a series of proportions， 
Jp,whenapplied to time-phases?...Thatis nothing more nor less 
than a Ha7MlO1N1C 07 0VEytoNe Se1ies”(p. 16). 

Just as one may have a complex tone which contains Several composite partials, So 
too one may speak of composite rhythm or meter, what Stockhausen terms a_jo7N0NLE 
secti1 (pp. 17-18). This leads him to claim that: 


The difference between Metre and 7jythMt is exactly that which we discern between the 
“fundamental tone”and the“tone-colour”of Sound-spectrai the fundamental phase 
(metric fundamentalD) is defined by the periodic main intensity-maxima (the heaviest 
accents), and these result 位 om the formant-structure . . . Shifting the basic metric 
period is thus akin to modulation, while changes of patterning within the basic period 
are not. (pp. 19-20) 


43 Schachter, “A Preliminary Study>”p. 314. 
44 All quotations of Stockhausen are 们 om“ .. how time passes . .2 
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Figure 22.10 ”Rhythmic durations as a harmonic series, from Stockhausen“How 
Time Passes>”p. 16 


Elliott Carter has explicitly termed such shifts of the basic metric period“metric 
modulations>”though Carter often Uses a series of shifts, along with coordinated 
changes in the notated durations, to create an effect whereby one part of the texture 
Seemasto maintain asteadybeatwhile another continuouslyspeeds up or slows down.45 
Stockhausen also suggests that one may partition the range of perceptible durations 
into various octaves,just as one may partition the range ofaudible pitch space: 


The composition ofdurations has at its disposal a cjpyomtatic SCUie oj daU1UtiO1S OVE7 0bj1OX. 
SEVEN Octayes between 8“ and /6 and in every2:1relationship,the chromatic scale of 
twelve durations, fxed by metronome markings,repeats itself. Together with the Seven 
Or eight pitch-octaves, NSiCal te Would thus be circumscribed in fourteen or fifteen 
妃 1e&-0Cctayes, in Which the composer proportions phase-relationships both in the sphere 
of duration and in that of pitch. (p.21) 


Going beyond Stockhausen?s time-octaves, Boulez draws the distinction between 
“smooth>” versus “striated” varieties ofspace for pitches and time for durations:“pul- 
Sation is for striated time what temperament is for striated spacei it has been shown 
that, depending on whether partition is fxed or variable, defined space will be regular 
Or irregular; similarly, that the pulsation of striated time will be regular or irregular， 
butsystematic.”46Thus justas the semitone partitions the octave into sup-modules,so 
too do pulses dividealarger module into smaller units oftime. The difference between 
aconstantVversusashifting tempoisthe difference between two differentmodularities 
of musical time: 


Sta 杂 1it te COITesponding to Straight Space, will, whatever the partition, observe a 
constant module; in other words, the original values being comprised between two 
limits, the derived values will be comprised between the multiples of the relationship 
deftined by these two limits. Czxyved tpe, on the contrary, will cause the derived values 


45 Carter “Music and the Time Screen in THe Titixgs ofEUio 龙 Caztem pp. 349-50. 
46 Boulez, Boxlez oO MIWSIC TDday，p. 91. 
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to depend upon a function ofthe relationship defined by these two limits . .. Whatever 
the module,yegUli7 如 pe will be that in which partition remains fixed; zyegUia7, where 
Partition varies (according to a defined numerical proportion or to the tempo).47 


Messiaen claimed there are isomorphisms between Symmetrical Scale forms (his 
modes of limited transposition) and his symmetrical durational patterns，what he 
termed “non-retrogradable rhythms>: 


Modes which cannotbe transposed beyond a certain number oftranspositions, because 
onealways falls again into the same notes; rhythms which cannot beused in retrograde， 
because in Such a case one finds the same order ofvalues again - these are two Striking 
impossibilities ... Immediatelyone notices theanalogyofthesetwo impossibilities and 
how they complement one another, the rhythms realizing in the horizontal direction 
(retrogradation) what the modes realize in the vertical direction (transposition). After 
this first relation, there is another between values added to rhythms and notes added to 
chords ... Finally, we superpose our rhythms . . . [and] we also superpose our modes.48 


Thesemodesare divisible into symmetrical groups; theserhythms,also,with this differ- 
ence: the Symmetry of the rhythmic groups is a retrograde Symmetry. Finally, the last 
note ofeach group ofthesemodes isalways co11tOUl with thefirstofthefollowing group; 
and the groups ofthese rhythms frame a central value coO7NlON to each grOUP.49 


While composers struggled individually to find ways to extend the Principles ofseri- 
alism beyond the pitch domain, there were marked differences between European and 
North American approaches to the serialization of rhythm. Milton Babbitt has given 
an extended discussion of the issues of rhythm within the context of serial technique. 
Given that a twelve-tone series is essentially a series of intervals,and thus a function of 
the relative difference between Successive pitches, he notes that one cannot simply 
translate pitch-differences to durational differences: 


There is no apparent basis for constructing duration classes by designating as elements 
of the same durational equivalence class those durations which differ by a multiple of 
12 Of any other number. The temporal analog of pitch interval is translatable only as 
“the difference between durations.”Even without arguing the dubious perceptual 
Status ofthis notion,the ordered succession ofsuch differences remains invariantunder 
transposition 过 and only 让 one assumes difference classes as a result ofapplying trans- 
position modularly, and therefore embracing the assumption of duration classes in its 
Imostunrealistic form.72 


Babbitt thus recognizes Some limits to the pitch-time isomorphism. As a result, he 
focuses on orderings ofand relationships between time-points within a measure which 
has twelve distinct positions - and so one may speak oftime-pointequivalence classes: 


The notion of meter is made an essential part of the Systematic Structure. The equiv- 
alence relation is Statable as“occurring at the Same time point with relation to the 


47 Ibid., p. 93. 48 Messiaen, THpe TecjotigUe ONWMO MMSICQL TONGIUHAIe,p. 13. 49 Ibid., p. 21. 
50 Babbitt,“Twelve Tone Rhythmic Structure and the Electronic Medium,”Pp. 161. 
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Imeasure”The"“ascending”ordered “chromatic Scale” of twelve time points, then, is a 
measure divided into twelve equally spaced time points.51 


While Babbitt discussed the various ways pitch-class operations Such as transposi- 
tion, inversion, and the like can beapplied within this particular context (ie.,a multi- 
Serial composition), Robert Morris describes how these operations can be applied to 
any ordered series of time points.? Given some reference point o, and a minimum 
duration which defines the interval between time-points, one may then consider a Set 
oftime-points derived ffom this series (see Figure 22.11). 

The series in Figure 22.11a may be tranSsposed 7 Units to the right or left byadding 
Or Subtracting n to the value of each time point in the Set. The set as a Whole may be 
Subject to augmentation or diminution (multiplied by some value of n), retrograded 
(mnultiplying each value by 一 1, Which Morris labels as inversion since 一 1 is the inver- 
Sion operator in pitch and pitch-class space),or both,asin Figure22.11b. Notehow in 
both Figures 22.11a and 22.11b the various operations preserve the durational shape 
of the original time-point set. In Example 22.11c we See how these time-point series， 
Sets, and operations may also be mapped into a modular time-point space. Here the 
Series {3578T is transformed by a variety of multiplicative operations. In a modular 
Spacethese operations do not preserve the durational shape ofthe series;i indeed,in the 
last instance, the operation maps two values onto the Same location, reducing the 
number ofelements by one. 

In contrast to the accounts given above,，other theorists，particularly in North 
America，have Sought analytical methodologies independent of the compositional 
process. To besure,as in theanalysis ofpitch relationships,a tenet ofpost-tonal rhyth- 
mic analysis is that“beneath the complex surface exists a considerable degree of reg- 
ularity.”53 For example, Allen Forte developed a method for Systematically searching 
for patterns ofduration by cataloguing and ordering all possible correlations between 
note onsets and offsets through his“proportional graphs>”a linear representation of 
all ofthe durations in the musical texture expressed in terms of the smallest common 
duration present,， and“attack-release partitions”an ordered presentation of the 
aggregate pattern of durations and silences, again expressed in terms of the smallest 
common durational unit.34These graphs and partitions may then beused in the search 
for durational patterns,including rhythmic motives (which may be manifest on differ- 
ent Structural levels) as well as symmetrical orderings of durations and durational 
complexes. In many instances, by backtracking from durational regularities one can 
find important pitch confgurations and relationships (i.e.,viewing rhythmic configu- 
rations as the durational residue of a pitch-to-rhythm compositional process). Forte 
also notes that pitch and rhythm may relate to each other on a more equal and more 
complicated footing:“the pitch-class Set Structure of [Some of Webern?s] works . . .is 


51 Ibid.,p. 162. 52 Morris, CoNtzpos 店 OU2Witpg Pit CUasses, PP. 299-307. 
53 Forte, “Aspects of Rhythm in Weberns Atonal Music,”Pp. 9o. 54 Ibid., p. 9o. 
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intimately allied to the fundamental rhythmic Structures of the worK. Perhaps even 
more important, it can be tentatively concluded that the relations among pitch-class 
Sets in terms of intersections, Unions, and complements have Structural analogues in 
the relations among rhythmic formations in terms of combinations and partitions of 
durations.”55 

While Forte specificallyeschewsanyappeal to meterin hisaccountofdurational Pat- 
terns， Martha Hyde argues for the cogency of meter in serial music. Her principal 
thesis is that 


In tonal music, well-defined principles determine theequivalence or commensurability 
of pitch events and so regulate the articulation of rhythmic strata derived 们 om them. 
These tonal Principles -such as the rules ofvoice-leading and harmonic progresSsion, OF 
the role of triadic structure - can produce middleground pitch events that recur regu- 
larly, providing an importantsource ofrhythmic accent.An analogous process operates 
in Schoenberg's twelve-tone music: Structural principles determine analogous func- 
tions forvarious pitch events,recurrence oftheseanalogous pitch events produces mid- 
dleground rhythmic strata, and, as in tonal music, middleground strata make up a key 
Source of rhythmic organization.56 


Thus Hydes methodology is overtly and strongly pitch-to-rhythm, and her main task 
is to Show how specific recurrences of various pitch-class sets form a middleground 
Stratum (following Yeston) which serves to organize lower-level articulations and 
produce metrical accents through their interaction. 

David Lewin has developed a general approach to rhythm, including post-tonal 
rhythm, using the tools of mathematical group theory.57 Different types of rhythmic 
relationships may be considered in the context of various conceptual spaces: Ordered 
time-points, modularly ordered time-points, durational quotients, durational quo- 
tientsinamodular durational space, durational differences,and durational differences 
in modular duration Space. In each type of musical space one may explore various cat- 
egories ofequivalence classes and transformations. For example, precedence relation- 
Ships can be considered in the firsttime-point Space, while tempo differences (i.e., the 
Same pattern of durations performed at different tempi) may be construed relative to 
the first durational space. Lewin also notes how different compositional apProaches to 
rhythm, such as Babbitt”s System of twelve beat-classes, Or Carter?s proportionally 
modulating tempi, correspond to particular rhythmic spaces -a modular time-point 
Spaceand a proportional duration Space, respectively(p.23). In so doing, Lewin neatly 
Sorts ouUthow different approaches to musical time will give rise to different classes of 
Similarity relationships. 

Lewin is also Sensitive to the ontological and epistemic di 全 culties various rhythmic 
Spaces entail. As he points out, there is a fundamental “bootstrapping problem>” for 


55 Ibid., p. 109. 56 Hyde, “ATheory ofTwelve-Tone Meter”p. 25. 
57 All quotations of Lewin are 他 om Gexzeralized MMSiCQL Tte7QAS Gd TY0N1SJO71G 丰 0O115. 
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rhythmicand metrical analysis,since thereareno absolute values for durations or beats， 
as there are for pitches:“The notion of "al abstract coOnceptual time-unit, a Unit by 
which we measure [duration]...isanotion fraught with methodological problems>”(p. 
62). Similarly, in pursuing various isomorphisms between pitch and rhythmic opera- 
tions, one may give rise to analytical concepts that are Strongly counter-intuitive, such 
as When a transformation gives rise to a negative duration, since“it is not clear what 
intuition we could possibly be modeling, when we stipulate a duration tthat lasts not 
only less than no time at all, but also Meas1Ubb less than no time at all”(p. 29). Thus 
the ability to conceive of certain temporal spaces and compositional operations within 
them does not always translate into musically intelligible relationships, and analytical 
claims that are rooted in those kinds ofrhythmic spaces should be treated cautiously. 

In Meteyr Ri Christopher Hasty also takes a generalized approach to rhythm 
and meterthatis independent oftonal structure. Hasty, drawing upon the procesS-ori- 
ented temporal philosophies of Alfred North Whitehead and Henri Bergson, among 
others, argues for a projective approach to musical time. In particular, he conceives of 
meterasaproduct ofthe projective fields engendered by a series ofdurations (or hier- 
archical complexes ofduration). Rather than searching foran underlying order or sim- 
plicity, as do Forteand Hyde, Hasty seeks to explain preciselyhowthe musical surfaces 
of some post-tonal music are rhythmically complex, as well as why such complexity is 
often dij 鱼 cult to perceive and understand. A complex rhythmic surface is one which 
thwarts our innate ability to make temporal projections,as we routinely do when con- 
fronted with a regular series of relatively short temporal articulations. In Some cases 
durational complexity may attenuate OUI Sense of projection, while in others it may 
defeat it entirely. 


As can thus be seen, theories of musical rhythm have varied widely over the course of 
the twentieth century. Different kinds of theories and analytical methodologies have 
arisen depending upon a theoristxs commitment to a particular repertoire and its 
musical syntax, in other cases commitment to a psychologically informed view of 
musical Structure and yet in other cases commitment to a particular temporal philos- 
ophy. As the work of music theorists in the domain of rhythm, motion, and time has 
become even less insulated, the boundaries separating the four areas of rhythmic 
theory laid out at the beginning of this chapter have become quite blurred at the 
Centurys end. And while millennial predictions are almost always precarious, at the 
beginning of the twenty-first century We Seem to be Witnessing the re-emergence of 
purelyspeculative approaches to musical rhythm,thelikes ofwhich have notbeen seen 
Since the days of Hauptmann and Riemann. 


58 For an instance ofthe former (attenuation) see Hasty?s discussion of Webern?s Op 22, pp. 257-753 
for an instance of the latter (obliteration) See Hasty”s discussion of Lutoslawskis Jexx Textites,， pp. 


293-95. 
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Tonality 


BRIAN HYER 


Asamusic-theoretical term, “tonality”was firstused byAlexander Choron in 181lo to 
describethearrangementofthedominantand subdominantaboveand belowthetonic 
and thusto differentiate the harmonic organization ofmodern music (tozalitEMode71Ne) 
位 om that ofearlier music (iozalite aztigxe).: One ofthe main conceptual categories in 
Western musical thought,tonality most often refers to the orientation ofmelodies and 
harmonies toward a referential (or tonic) pitch class. In the broadest possible sense， 
however, it refers to Systematic arrangements of pitch phenomena and relations 
between them. 


Usage 


Anumber of musical and discursive factors have contributed to a veritable profusion 
of definitions for the term.z To begin with, there has been considerable indecision 
about what musical domain the term covers: whether it applies to both Western and 
Don-Western music, Or whether, within Western musical traditions, the term can be 
Testricted to the harmonic organization of music from the so-called common practice 
(16oo-191lo) or includes all music that evinces a basic difference between consonance 
and dissonance. There have also been Some basic theoretical disagreements about 
whether its constituent musical elements are melodies or harmonies: however narroW 
the deftinition given to thetermythedomain oftonal musicis so enormous,diverse,and 
complex that one can choosealmostany combination ofmusical phenomena and theo- 
retical principles as the basis for discussion. In addition to these musical problems， 
enormous discursive di 全 cujties have arisen from the conceptual ljanguages used to 


The present chapter is a revised version of the article written for NGC2. 

1 Choron, “Sommaire dePHistoire dela Musique>”pp. XXXvii-xlj“Summary ofthe History of Music>” 
PP. Xxvii-xxix. In the“Sommaire dePHistoire de la Musique:”Choron contrasts tozaliti Mode7te with 
topalitieccl&kiastigye. Hefirstdrewthemoreoppositional distinction between tozalitiode7e and toNzQL- 
ii aptigxe in a footnote to his translation of Johann Georg Albrechtsberger?s GTW4licpe JWeTSIUG ZU 
Coztbos 诺 oO (1790). See Albrechtsberger, MeEtjpode ElEpe1taiye de co1tzbpos 让 oO (trans. Choron), p. 18. 

2 Aninvaluable guide to theevolving uses ofthe term tozalite is Michael Beiche”xs“Tonalitit”(1992) in 
石 7NT 
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describe tonal phenomena, theoretical vocabularies that vary dramatically according 
to the aesthetic and epistemological commitments of the writer. A 名 rther complica- 
tion (and recurrent tension) has to do with whether the term refers to the objective 
Properties of the music - its fxed, internal Structure - or the cognitive experience of 
listeners,， whether tonality is inherent in the music or constitutes What one recent 
author describes as“a form ofconsciousness.23 

It is nevertheless possible to Sort the various Uses of the term into two basic catego- 
Ties, corresponding to its noun and adjective forms, and while its noun forms suggest 
agreater degreeofabstraction and aretherefore more controversial,in practice the two 
forms often converge: 

(1) As an adjective, the term is often used to describe the systematic organization of 
pitch phenomena in both Western and non-Western music. Tonal music in this sense 
includes music based on, among other theoretical Structures, the eight eccjlesiastical 
modes of medieval and Renaissance liturgical music, the slexNadjo and peloy collections 
of Indonesian gamelan music, the modal nuclei of Arabic Ma the scalar peregrina- 
tions ofIndian aqyx,the constellation oftonic,dominant,and subdominantharmonies 
in the theories of Rameau, the paired major and minor scales in the theories of Weber， 
or the 144 basic transformations of the twelve-tone row. Perle thus refers to his com- 
plexes of interrelated row forms as“twelve-tone tonalities.24 

(2) As a noun,then, the term is sometimes used as an equivalent for what Rousseau 
called asisteme musical”a rational and sel 人 contained arrangement of musical phe- 
nomena: Sainsbury, who translated Choron into English in 1825g, thus rendered the 
firstoccurrence oftozalitas“system ofmodes”before matching it with the neologism 
“tonality”While tonality 9Ua System constitutes a theoretical (and thus imaginative) 
abstraction 们 om actual music,it is often hypostatized in musicological discourse, con- 
verted from a theoretical structure into a musical reality. In this sense,itis understood 
asaPlatonicform or prediscursive musical essence thatsuftuses music with intelligible 
Sense, that exists prior to its concrete embodiment in music,and can thus be theorized 
and discussed apart from actual musical contexts. 

(3) Within Western musical traditions,“tonal”is often used in contrast with 
“modal”and “atonal”the implication being that tonal music is dscontinuous as a 
form ofcultural expression ffom modal music(before 16oo)on theonehand and atonal 
music (after 191o) on the other. 

(4)Atthesametime,musichistorians sometimes describe premodern musicasbeing 
“tonal”on the grounds of(1) above. Here it has been assumed that important histori- 
cal coNtinuities underlie music before and after the emergence of musical modernism 
around 16oo and that the crucial difference between toUaulitE UNCciejt11e and to1Q8i 弛 
MO0de1ie is one ofemphasis rather than kind. In this sense,tonality is a genericterm that 


3 Norton, 707U0l 芍 太 TYBste1l CUt1e: 4 CTicaLaNQ Histo7ical Persjectie. 
4 Perle,“The Three Tonalities:”in Toyeme-ToNe ToN4alitb, ppP. 143-51. 
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refers to music based on the eight modes of the Western church as well as the major- 
minor complexes ofcommon-practice music, repertoires that share common melodic 
gestures and cadential formulas, coordinate successions ofintervals or harmonies with 
conditions ofdissonance and consonance,and evinceabasic textural stratification into 
atreble melodic voice over a SUpporting bass line with inner voices that fl] out har- 
monic Sonorities. 

(5) Tonal phenomena are musical phenomena (harmonies Such as the tonic, domi- 
nant,and subdominant, cadential formulas,harmonic progressions, melodic gestures， 
formal categories) arranged or Understood in relation to a referential tonic，which 
imbues the music - in the case of C major - with C-ness. 

(6) In a psychophysical sense,tonal phenomena are musical phenomena perceived or 
Preinterpreted in terms of the categories of tonal theories. Here the point is that lis- 
teners tend to hear a given pitch as, for instance, an A above middle C, an augmented 
fourth above El,the minorthird in an 了 minor triad,a dominant in relation to D, or 
2 (where the caret designates a scale degree) in G major rather than a mere acoustical 
frequency, in this case 44o 五 Z. 

(7)As anoun, the term is sometimes used, trivially, as a synonym for "key 了 minor 
andAbp majorarethus said to betwo different“tonalities”While Choron derived toz4L- 
ii from toz, the French word for key, the concept reaches further than the pitch-class 
coOntent of a particular major or minor scale to describe the relations governing them， 
relations responsible for the orientation of the music toward the referential tonic. 
Tonality in this sense means“keynesS 

(8) Perhaps the most common use of the term, then, in either its noun or adjective 
forms, is to designate the arrangement of musical phenomena around a referential 
tonic in European music ffom about 16oo to around 191o. However this arrangement 
is conceptualized, musicians agree that there are two basic genera, major and minor， 
each with different but analogous musical and expressive properties. It gives rise， 
Imoreover, to abstract relations that control melodic motion and harmonic Succession 
over long expanses ofmusical time. In its power to form musical goals and regulate the 
progress ofthe music toward these moments of arrival, tonality has become the Prin- 
cipal musical means in Western culture by which to manage expectation and Structure 
desire. In this sense,tonality is understood to define the essential condition ofmodern 
Western music: it determines the coordination of harmony with melody, meter with 
phrasing, texture with register, and thus encompasses - within its historical domain - 
the whole ofmusic. This use of the term will form the main concern of this chapter. 


Rhetoric 


Fetis, who popularized the notion oftonality in the 183os and 4os, defined tonality as 
the sum total“collection of necessary relations,，both successive and Simultaneous， 
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between the notes of the scale.”5 He imagined these relations as forces of musical 
“attraction.” In particular, the “minor ffth> between 4and9 formed an “appellative 
consonance> in which both notes summon (abjpelen) theirnotes ofresolution.4,that is， 
Strives toward 3, while 9 strives toward 1 这 4 and 9 were both notes of sattraction> 
within the scale,3 and 1 were notes of*repose.”Fetis, who characterized each degree 
of the scale in terms of relative attraction and repose, Was Uncertain about whether 
these melodic tendencies were prior to the scale or arose from it, but it is clear that 
tiopalit and the scale were inseparable, the scale being its material form. These inher- 
ent melodic tendencies - which he regarded as“les lois de tonalit6”- were charged 
with harmonic implications: while 4 and 9 belong to the “natural” harmony of the 
dominant seventh, 3 and 1 belong to the tonic, the chord of resolution. 4 and 9? thus 
operate likeneedlesona musical compass to orientthelistenertoward thetonicwithin 
a given scalar environment. 

For Fetis, the dominant seventh was the crucial musical element in topQltE Mode71Ne， 
the“birth”of which he registered in a Monteverdi madrigal, StacciCNT bU1 Co7e of 
1592.6 While the historical and musical validity ofthe claim is arguable, the time and 
place he gives for the origin of modern tonality - around 16oo in the mnusic of 
Monteverdi - has become frm musicological lore. Fetis, however, mishandled his dis- 
cussion of the madrigal: the dominant Seventh in question does not in 人 包 ct resolve to 
the tonic over a change in bass. He later made the same claim, however,about another 
madrigal,CzUda47Maxili of16og,this time more persuasively7 His comments on CUda 
4M0NiUi renew the terms of an earlier polemic over dissonance treatment in this mad- 
rigal between Artusiand Giulio Cesare Monteverdi, ofwhich Fetis was well aware. He 
notes thatan Unprepared dominant Seventh occurs above G in m. 13 of Example 23.1 
and cadences to atonic above C on the downbeat of m. 14: because it is unprepared， 
the dominant seventh in m. 13 is heard as vertical (and therefore autonomous) 
harmony rather than a collection of simultaneous intervals. Here the dominant 
seventh derives its intense attraction for the tonic from the presence of 4 (F in the 
caxzto)and9 (Bin the teio7e), which move to 3 and 1 on the downbeat ofthe next bar. 
Yet for Fektis, the dominant seventh has no real tonal Significance 加 er Se, but rather 
forms a mere pretext for bringing 4 and 9? together. He regards the dominant as the 
most common harmonic Support for the appellative minor fifth, not as an essential 
Scale degree. 

Though Fektis claimed thatthe idea oftoxzalit cameto him asarevelation underatree 
in the Bois de Boulogne on a warm Spring afternoon in 1831, he borrowed most of its 
basic tenets - not to mention the term itself - ffom earlier writers. In 人 fact, both the 
word and concept had been in circulation for over two decades before Fetis embraced 
it in the 183os: Castil-Blaze included a definition for toxzalite in his Dictiozt4tz7e de 


5 FeEtis, TYUitE coNtjjetde 妈 纺 Eloxie etde 1 困 UtbigUe de DaiO1N1I2 P. 22. 
6 FeEtis, EsyUisse de Pistotzre de Daoie (Arlin trans., PP. 30-32). 
7 FEtis, TYyaitecomtbletade Mt 妇 boxie etdetbratigyede Pamiolie,pp.165-67. 
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Example 23.1 Monteverdi“Cruda Amarilli>” (16o5), mm. 9-14 


9 10 有 加 13 14 


一 -一 3 让 

和 aa 
CANTO 人 EEE 人 将 手 
he eolno-mesn - co -ma da -mar ahi las ma 

上 
ALTO 到 三: 妊 三 主 二 
ahe alno-memn - co -ta da -mar ahi aa， 
如 ea 
QuUINTO 全 全 和 导 和 三 


che eolno-mean -co - ra da - mar ahi 


,其 


下 

二 

las 
吕 ‖ 
TENORE 相 二 一 竺 下 
三 = 三 三 三 三 三 2 和 :二 兰 


MiGgU2eM0de11e (1821),buttheterm also occurs in Geslin?s Coxw1s dpamioNie (1826)and 
Jelensperger?s ZHa7MtONIe QU COWMENCENENE CUL 792 Siecle (1830). It now appears certain 
thatthefirstauthorto usetheterm was Choron,who coined itin the So7zt4ti7e de PT- 
tozye lestigNe (181o) to describethe constellation oftonic,dominant,and subdom- 
inant harmonies familiar to musicians Since Rameau. Monteverdi，Choron tells us 
moreover, invented the dominant Seventh around 1990，was the first composer to 
introduce it without preparation, and was the first composer to use the“minor 和 fth>” 
as a COnSsonance: “and So tonal harmony came to be.”Fetiss debt to Choron thus 
extendsto includethenotion ofappellative consonance,the distinction between toz4L- 
it atciee and Mode711e， and the claim that Monteverdi invented the dominant 
Seventh. 

FeEtis was at a loss to account for the“mysterious” forces of attraction that operate 
within the scale other than to insist that theseappellative tendencies were“purement 
metaphysique”- an expression he borrowed from Momigny.8 Ifnowadays appeals to 
metaphysics tend to 包 ]] on deaf ears, FEtis was nevertheless broaching a crucial issue: 
mostifnotalltonal theories recognizethattonal phenomenaarenotstaticand motion- 
less, but rather possess (Or Seem to possess) dynamic qualities that, however crucial to 
Imusical experience, resist causal explanation and are better understood in cultural 
terms. These qualities occasion intricate aggregates of metaphors and verbal images， 
Some of which compare these relations of musical attraction to forces of nature: for 
Rameau, the attraction of the dominant to the tonic was gravitational in nature, a 
metaphor he elaborated to discuss relations between harmonies - and the motions of 
these harmonies toward the cadential goal - in general. At the same time, these forces 


8 See Momigny,“Musique” vol. IT, p. 178a. 
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of attraction have often been translated into animisticlanguage,which attributes intel- 
ligence and intention to tonal phenomena: to regard the Scale degree below the tonic 
as the7jotbeselsible,forinstance,is to ascribe sentience to it. Henry Cowell thus defines 
tonality as“a musical homing instinct”9 while Schoenberg imagines relations of 
melodic attraction in tonal music in terms of“the instinctual lives oftones.”12 Rameau 
Seemed to suggestthat this instinct was Sometimes Sexual: on occasion, he personifies 
the tonic as the object of musical desire, the musical being“to whom all our wishes 
tend.”11 For dAlembert, in contrast, this musical desire was more olfactory in nature: 
the“sourness ofthe dominant>”he wrote “desires the Sweetness of the tonic.2>12 
Ifthe dominant desires resolution to the tonic,the tonic then assumes a passive role 
in relation to the dominant，which in this sense governs - domzzates - the tonic. 
Schoenberg (in 五 azioNtielepye, 1911) contended that this view ofthe tonic was errone- 
ous, insisting that the tonic controls the dominant, not yice Ve7s4. Schoenberg, that is， 
inverted the relation between them and opposed an active tonic with a passive domi- 
nant，a Dotion implicit in a number of earlier Writers. In Die Zepye YOU de1 
707etj1td2019e1 (1863)，Helmholtz thus describes the tonic as the main note 
(azxbptto), a note that has dominion or maintains control (Eemscpa 有 内 over all the 
others.3 Political images of this Sort are pervasive in theories of tonal music: to 
describe relations between harmonies in terms of dominance and subordinance, as 
Rameau did, is to conceive them in terms of relations between persons, in terms, that 
is, ofsocial power. Sometimes these metaphors are extended to become entire musical 
Societies: Schoenberg, for instance, imagined the tonic as a Sovereign who rules over 
the other harmonies and the dominant as his vassal, going before his liege to announce 
and prepare for his arrival, an idea he embroiders at considerable length.:4 Momignyy 
in contrast, had earlier imagined the tonic as a queen: the tonic is “the purpose of all 
purposes,theend ofall ends>”for'“'it is to her that the scepter ofthe musical empire is 
entrusted.”15 Perhaps the most elaborate of these social simulacra, however, is one of 
theearliest. In the CUWNd1egelt 2U1 TO0NO70NNNG 9eME1 (1755),Riepel compares the siX 
diatonicharmonies in C major to the social and economic organization of a rural farm， 
where C major was the baili 任 or master (Meyem, G major the overseer (OpUe7pNecjph,A 
minor the head maid (Opezpagd, FE major the day laborer (TIL6pztem, E minor the 
chamber maid (LiztemUagd,and D minor the errand girl (UptemEx7e7zt).16 Riepel, that 
is, separates the Six diatonic harmonies in C major into two hierarchical orders, one 
masculineandagricultural (majorharmonies),theotherfeminineand domestic (minor 
harmonies), both operating under the watchful supervision of the master. Momigny 


9 Cowell,“New Terms for New Music”pPp. 22-23. 10 Schoenberg, 如 C7MtONiELej1e. 
11 Rameau, GeExelxatioxz pa7ON1GUe, PP. 108-09. 

12 DAlembert, EUEye1s de MUWS19Ue 如 Eo7igzxe et byatigNe. 

13 Helmholtz, Die Zepye yoN de TD1eNtz12Ud219e11 P. 3953; O1N 如 e Se11Satio1S or7D112,，P. 240. 
14 Schoenberg, 妃 &7MONiejejye, ppP. 36-37; THeo7) o 太 Daio10)， PP. 32-33. 

15 Momigny, Cox1s coNtblet QUONIE et de co105 话 01 VOL TI, P. 47. 

16 Riepel, G7zWtd1egelt ZU1 TONO7NNNUG 1039eMLe1 PP. 65-67. 


Campbtidqge Histoties Online @ Cambtidge Univetfsity Press, 2008 


732 BRIAN HYER 


described the seven notes of the major and minor scales in this sense as a“hikrarchie 
naturelle” under the “authoritE” ofthe tonic, whereas Schenker would later write, in 
contrast,ofamoreegalitarian“stable community oftones.”17 Hencethe pecujliar insis- 
tence in tonal theories of the eighteenth and nineteenth centuries on ljaws and princi- 
ples: for FEtis, topalitl was “le principe rEgulateur des rapports.”These musical laws 
were meant both to regulate musical phenomena and to constrain compositional prac- 
tice. Despite the intended comparisons with natural laws, then，these Cesetze de7 
7DNaLtit were Social in basis: there is a Strong correlation between tonal theories and 
coOnservative political ideologies. 

In the discursive rhetoric oftonal theories,the tonic tends to be framed in images of 
presence and plenitude. Marpurg (in his translation ofdAlembert was the first writer 
to describe the tonic as a musical "home an image that has remained in circulation 
ever since.18 Perhaps the most resilient metaphor for the tonic, however, has been that 
of a musical“center.”Helmholtz,building on Rameau?s gravitational rhetoric, would 
later describe the tonic as the center (Scpnyezb201 隐 of a tonal mass (7DXMl055e). As a 
Center the tonic forms a geometrical 0tctMt in a Spatial arrangement ofharmonies: in 
one of the more ingenious metaphors for the harmonic organization of tonal music， 
Tovey compared tonality in music to linear perspective in painting, where the tonic 
forms a musical“vanishing point,”the focal center of an abstract configuration of 
musical relations.19 Spatial intuitions like these are crucial to the tonal imagination: 
when Momigny likens the arrangement ofscale degrees around the tonic to the orbits 
of planetsaround thesun,heequatesthetonicwith the gravitational center ofthe solar 
System but also conceptualizes the entire arrangement as a Series of concentric 
circles.ze Here the premise is that one can abstract relations between harmonies from 
musicand plotthem as distances between points in two or more dimensions.This urge 
to Spatialize musical phenomena has its immediate origins in registral intuitions of 
aboveand below: for Rameau,the dominantlies a perfectfifth above the tonic,the sub- 
dominant a perfect fifth below, which allows him to imagine the tonic as a center, ata 
point equidistant between the two dominants. In actual musical contexts, however， 
thetonic forms a conclusion,nota center -itarrives atthe eds ofphrases, formal sec- 
tions, and entire pieces. Even the idea that the dominant lies a perfect fifth above the 
tonic is true only in a theoretical sense, Since in numerous musical contexts the domi- 
nant fondamental often lies a perfect fourth gelom - rather than a perfect fifth wbove - 
the tonic. 

In most tonal theories, relations between harmonies are woven together to form a 
mental grid, an abstract representation FEtis describes as the“basis for all music> 
that which underlies tonal music and renders it intelligible. The notion that the tonic 


17 Schenker, 互 a71MONieLepye, PP. 54-553 CO p. 40. 

18 DAlembert, SyStelQbSCpe BitUeib0 1 Qie MUNSTRGLESCHe SetR20UStIQC LE ZLEN1SGtze1t de2S 万 27L ROLE0N 
P. 27. 19 Tovey“Musical Form and Matter”p. 167. 

20 Momigny, Cox1s coNtbjet da7ONIE et de co11zb05O1, VOL. LI, p. 26. 
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Ooccupies a referential or locus position on an abstract mental grid of harmonic rela- 
tions, for instancey is crucial to the intuition that some harmonies are more distant 
from the tonic than others. Schoenberg thus speaks of "remote regions”within larger 
musical geographies: for Schoenberg, the musical universe divides into spatial enclo- 
Sures - territories - of harmonies.2 Implicit here is the idea that tonality coOnstitutes 
amaterial substance that has a certain extension in Space and time.The discursive reli- 
ance of tonal theories on images of containers in particular is remarkable: musicians 
often speak ofmusicbeing“in>”C major as 这 C major were a receptacle with an inter- 
ior volume that somehow contains and gives Shape to the mnusic within it. In this 
Sense,tonal music comes to havea diatonic inside and chromatic outside, often under- 
Stood in terms of an opposition between the rational and irrational, or between the 
domestic and foreign. Histories of nineteenth-century music are often narrated in 
terms of a progressive initiative to absorb and incorporate more and more chromati- 
cism into the diatonic confines of the key. Schoenberg?s term for the enlarged har- 
monic resources of late Romantic music was“expanded tonality,”a description that 
attributes an almost Cartesian 7e5 eXte1S4 to music. 


Theory 


While both Choron and Fetis drew on the same basic theoretical resources, there are 
Subtlebut crucial differences between their accounts oftozalit. In contrastto Choron， 
who emphasizes relations between harmonies, FeEtis places more Stress on the order 
and position of pitches within a scale. This difference in emphasis corresponds to the 
two main historical traditions oftheoretical conceptualization about tonal music: the 
function theories ofRameau and Riemann on the one hand and the scale-degree theo- 
ries ofVWeberand Schenker on the other. All tonal theories can be understood in termas 
of one tradition or the other, or as a hybrid (as with Fetis) of both. Two basic traits 
common to both discursive traditions are (1) the notion that tonal music has an idea- 
tional content,where harmonies refer either to atonic (in PREoztieo7ie) or to a scale 
(in Stzxjexztjpeoxie), both of which are understood to underlie the music and render 
intelligible;and (2)theuseofa metalanguage- whether discursive labelssuch as“dom- 
inant”or“subdominant,”or cyphers such as roman numerals - to express the referen- 
tial Orientation ofthese harmonies. 

In Cellxatioz haoNl10Ue (1737), Rameau conceived relations between harmonies in 
terms ofcadences. In the imperfect cadence, Example 23.2a, the fundamental bass (Or 
已 忆 ,for gasse ojpadaMteNtzje) ascends a perfect fifth from the subdominant to the tonic. 
In the perfect cadence, Example 23.2b, the fundamental bass descends a perfect fifth 


21 Schoenberg,StrUct1alPotctions ofFa7i01,p. 19. Fora reproduction ofSchoenberg”s“Chart ofthe 
regions》”Ssee Chapter 25, p. 8o4. 
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Example 23.2 After Rameau, GEjExyatiox pa71ONIGWUe (1737) 


(a) cadence imparjaite (b) cadence par1aiie 


SUB. TON. 


人 fom the dominant to the tonic (cf. Plates 24.1 and 24.2, pp. 762,763). As a constella- 
tion, these three harmonies (the tonic, dominant, and subdominant) comprise what 
Rameau called the“mode.”His theories differ ffom oldertraditions ofMzodalitein their 
emphasis on the harmonic dimension ofmusic: tozali 好 forRameau -让 one can usethe 
expression -was moreharmonicthan melodic in nature.A crucial factor in this musical 
System was the addition of dissonances to the dominant and subdominant: Rameau 
added a major sixth (D in Example 23.2a) to the subdominant, a minor seventh (F in 
Example 23.2b) to the dominant, both of which resolve to the same note (in this case 
E) above the tonic - the note of resolution determines whether the mode is major (as 
in Example 23.2) or minor. These dissonances accord the tonic, dominant, and Sub- 
dominant distinctive harmonic identities and characteristic musical behaviors: the 
added dissonances increase the pressure on the dominantand subdominantto moveto 
the tonic. Rameau often describes these harmonic relations in quasi-Newtonian lan- 
guage: the tonic, that is, exerts a gravitational pull on the dominantand subdominant， 
an invisible force that binds these three harmonies together. 

Rameau was concerned,then,both with the identities ofharmonies (as tonics, dom- 
inants, or Subdominants) and their succession: he coordinates harmonic Succession 
with consonance and dissonance,tension and resolution. For some writers, the notion 
that harmonies are not mere adjacencies, but that one moves to the next, coOnstitutes 
the defining trait oftonality. In his infuential Date7SUcp2ING Xey die Btep20G de27 07- 
MON1SCpeN 7O106tit (1966), Dahlhaus extends this concern for succession from harmo- 
nies to intervals and thus locates the historical origins of tonality in the music of 
Josquin and his contemporaries. 

Iffunction theories begin with the prior assertion ofa referential tonic, scale-degree 
theories use the major (or minor) scale as their referential point of departure. Though 
adumbrated in the theories ofKirnberger, Vogler, and Koch,it was Weber who (in the 
TE7SUCp ezze7 Geo1Q1tete1 THeoyie de7 7T015e 刀 R200S ZL 92LOStOteJ1iCApt 1830-323; See also 
Chapter 25, pp. 782-88) gave them their definitive form and who was responsible for 
their tremendous pedagogical success: scale-degree theories remain the dominant con- 
ceptual janguage for tonal music in Europe and North America. Weber uses the pitch 
classes ofthe majorand minor scale to construct diatonic triads and seventh chords on 
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Example23.3 After Weber, YE7SUCA ee79EO7NEte1 THeo1ie 27 7D115E 纪 RSE ZU 
SeELbStlte71icpht (1830-32),S149 


(a) Diatonic harmonies in major 


和 基 


II HIIITIIVIOTVVI WwWVITVI 


(b) Diatonic harmonies in minor 


二 二 替 直 直 


II VYVIVVTYW 


the melodic degrees of each scale: Example 23.3a tabulates the results for major， 
Example 23.3b for minor. He then uses roman numerals to number these Stxjexz from 
one through seven: ljarge roman numerals designate major triads,small roman numer- 
als designate minor triads, and degree Signs designate diminished harmonies. Weber 
asSigns these roman numerals to actual harmonies on the basis of pitch-class content: 
asSuccession ofharmonies coheres (makes musical sense) when each chord can betraced 
back via the mechanism ofchord inversion to the same major or minor scale. A recur- 
Trent source ofvexation in scale-degree theories is Mepyraextgpe 矿 ormultiple meaning: 
because harmonies assume roman numerals on the basis of pitch-class content rather 
than musical behavior (as in function theories), there are no hard and fast criteria to 
determine which major or minor scale a particular harmonic confguration refers to: a 
C majortriad,for instance,can beheardasIin C majorIVin Gmajor,VinEF major, or 
VIinEminor; one must take contextual factors into account in order to narrovw down 
the possibilities to a single roman numeral. 

In both discursive traditions, tonal theories have tended to concentrate on harmo- 
nies to the virtual exclusion of all other mnusical considerations: register，teXture， 
instrumentation, dynamics, etc., are taken into account only to the extent that these 
Parameters articulate or bring out relations between harmonies. Yet this separation of 
harmonic 位 om other musical considerations is artificial. Meter in particular is crucial 
to the subordination of dissonant harmonies to consonant ones: Rameau Understood 
that the clear and unambiguous assertion of a tonic depended on the Mes1e. While 
mosttheorists concentrate on harmonicand sometimes melodic considerations,tonal- 
ity is perhaps best conceptualized as a te7tio1l 9Uid in which melody, harmony, and 
meter all combine into a single musical neXxus. 

An important historical development in function theories occurred around 185o 
with the formal integration of mediants into the aggregate of tonic, dominant, and 
subdominant harmonies. Though common in earlier theories，mediants did not 
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become the locus ofintense theoretical concern until anumber ofwriters began to use 
them as fanctional alternatives to roman numerals. In Die Natoy der 瑟 C7MMONt 大 2000 
MetiR (1853)，Hauptmann represented the musical infrastructure of C major as 
P-L-C-e-G-b-D，where large letters designate dominant-related perfect ffths and 
Small letters their mediantmajor(orminor) thirds. In thisarrangementofintervalsand 
Pitch classes, each String of three consecutive letters forms a diatonic triad: the tonic 
C-e-C, dominant G-b-D, and subdominant 瑚 4a-C, of course, but also the mediant 
e-GC- and submediant 4-C-e. In this case, E minor mediates between the tonic and 
dominant above, while A minor mediates between the tonic and subdominant below 
- the submediant is a mediant below the tonic. This further differentiation of domi- 
nantr-related harmonies into mediants enabled functional theories to account for sec- 
ondarytriads (forwhich scale-degreetheorieswereabletoassignromannumerals),but 
also to accountfortheharmonic practice of Romantic music, which began to privilege 
third relations over the opposed tonics and dominants of Classical harmonic practice. 
These third relations received their most complete representation in Plate 23.1, Which 
Ottokar Hostinsky (whose harmonic theories are Unremembered) included in his Die 
Zejye YOU 02N MUNSTRUL6cReN KUIeN1 BIN Beitag 2 0E5sthetkcpel Beg112t0209 de7 
五 a7M1O1Nie-Fejye (1879). In this sonorous grid of interwoven harmonic consonances， 
horizontal strands of perfect fifths criss-cross with diagonal strands of major thirds 
(upper left to lower righb and minor thirds (lower left to upper righb. While similar 
grids were common before Hostinsky, he was the first to integrate major thirds and 
minor thirds in the same diagram and thus to give them equal prominence. 

It was Riemann who coined the term_ jiactiox in Teyezjzcpte 妃 07NONieLepye (1893) to 
describe relations between dominant and subdominant harmonies and the referential 
tonic: he borrowed theword ffom mathematics,where itwasused to designate the cor- 
relation oftwo variables, an GUNENt and a VCLUe. In contrast to Scale-degree theories， 
名 nction theories are concerned more with harmonic identities than with chord pro- 
gressions. For Riemann, more than one chord could represent a given tonal function: 
aD minor triad, for instance, can be heard as the subdominant parallel (or Sp) in C 
major byvirtue ofthe interval (the major third F-A) it maintains in common with the 
SubdominantF major (or S).D minorand F major are in this sense two possible values 
forthe same subdominant 包 nction. Riemann recognized three basic harmonic trans- 
formations (or TemayazakcpaHiez) ofa given tonic, dominant,orsupdominant function: 
the JiaNt which correlates major and minor triads having the same ground note (C 
major/C minon, the Paxyrazllel, which correlates major and minor triads a minor third 
apart (C major/A minon, and the Zeittoxzmecpsel, which correlates major and minor 
triadsamajorthirdapart(C major/E minon).VWhenapplied to thetonic,dominant,and 
Subdominant in C major, the result is Example 23.4, in which the three main tonal 
名 nctions overlap:A minor, for instance, can be heard either as the tonic parallel (Tp) 
orthesubdominant ZeittoxwecpselG) depending on which function - 工 or S - controls 
the musical conteXt. 
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Plate 23.1 Grid oftonal relations (7o7111e 刀 ), from Hostinsky, Die Zepye yo de1N 
jlMNS1RaQLSCpez KU9e1 (1879),p. 67. In Riemannian terms, letter names designate 

包 ndamentals of TYZ7iattTrelated major and minor triads. Dominant-related perfect 
fifths run horizontally 他 om left to right; Zetttoxzecpse/-related major thirds run 
diagonally ffom lower right to upper left; Payale/-related minor thirds run diagonally 
from lower left to Upper right. Because Hostinsky assumes just intonation, no two 
Pitches with the same letter name are equivalent. Hence the lines above and belovw the 
letter names designate pitch differences in syntonic-comma increments. 


Riemann,who identified the Domtzzajitte with the perfectfifth,theZeittozyecpsel with 
the major third, and the Payralle! with the minor third, thus recognized Plate 23.1 as a 
powerful realization of his harmonic theories and reproduced the diagram (without 
attribution) in the"“Ideen Zueiner “Lehre von den Tonvorstellungen.2 ”2 There heuses 
Uses his three prime functional transformations to reconstruct the diagram as a multi- 
dimensional musical terrain in which each jletter represents the groundtone of a 
Tidttrelated major or minor triad: in this torus ofharmonic consonances, the hori- 
Zontals represent dominant-related perfect fifths, which intersect at diagonals with 
Payrale/r-related minor thirds and Zetttoxmmecpse/-related major thirds. Like Hostinsky 
Hauptmann,and most other theorists in the functional tradition, Riemann advocated 
the use of just intonation, Which accounts for the lines above and below the pitch 
letters in the diagram. If viewed through the filter of equal temperament (to which 
there was no realalternative in the musical practice ofthetime) and enharmonicequiv- 
alence,the diagram expresses a musical universe Saturated with with major and minor 
triads on all chromatic twelve semitones. Even though Riemann restricted their appli- 
cation to the music of Bach and Beethoven,his harmonic theories constitute a remark- 
able expression ofthe chromatic tonal relations in late Romantic music. 

Scale-degree theories accounted for chromaticism by means ofwhat Schenker called 
mixture (Miscpz0t7)，which refers to contexts in which the music gains access to OFT 
borrows harmonies from the parallel majoror minor. In order to increasethe harmonic 
TeSoUrces of C major, for instance, one can replace A minor (or VD with Ab major (or 


22 Riemann,“Ideen zu einer “Lehre von den Tonvorstellungen,”p. 2o. For the dualistunderpinnings 


of Riemann?s harmonic theory, see Chapter 14, pp. 458-65; for more on his theory of functions, see 
Chapter 25, pp. 796-8oo. 
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Example 23.4 ” Functional harmonies in C major, after Riemann,“DissonanZ 
LUSIR-LexiRoz, 8th edn. (1916) 


bVD, borrowed from the parallel minor. In 五 zj1ioNielepye (1906), Schenker goes on to 
describe how in the music of late Romanticism, major and minor fuse together: he 
combines the notes ofboth the majorand minor scale into asingle chromatic scale and 
then places -as in Figure 23.1- majorand minor triads (via mixture) on each degree. 
Schoenberg likewise heard late Romantic music in terms of“a transition from twelve 
major and twelve minor tonalities (7DNaztej) to twelve chromatic ones:”a historical 
transition “fully completed in the music of Wagner.223 


Practice 


Historians do not agree on how and when the transition from Renaissance modal 
polyphony to the harmonic tonality of the Baroque occurred. Harold S. Powers has 
even argued that modality and tonality coexist as musical properties on Separate epis- 
temological planes, in which case it is meaningless to imagine a transition from one to 
the other; modality and tonality in this sense are no longer competing or mutually 
exclusive means of musical organization.24 Even within the terms of this argument， 
however, we can register a reduction in musical practice from eight or more modes in 
Cz9UeceNto music to a mere two in music of the Seicezt 如 . In historical retrospect, this 
reduction occurs as a gradual emergence ofa paired cajNtzs CNS and cawNttls MOLlis from 
the labyrinthine complications of Renaissance modal theories, a transition completed 
in Das jiex-e1o1jtete O7cjpeste (1713), where Mattheson lists alternative major (CU7) and 
minor (MolD) modes for all twelve semitones within the chromatic octave (See also 
Chapter 13, p. 427) In the music of Mattheson?s contemporaries, however, mutations 
of earlier modal procedures continue to exist alongside newer means of tonal organ- 
ization, but also in conjunction with numerous hybrid practices: there are a large 
number of Bach chorales,for instance,thataccord modal melodies drorMoNharmon- 
jzations. 

There zs a consensus, however, that the emergence of a newer major-minor modal 
ethos coincides with a radical simplifcation of musical texture that involves the Strat- 


23 Schoenberg, 有 atONieLepye, p.466; THeoD) go 六 BatON。p. 389. 
24 Powers, “Is Mode Real? ”pp. 9-14. 
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Figure23.1 C after Schenker, 瑟 a7MtO1Nielepye (1906), p. 395 


ification and sedimentation of the dense, interwoven imitation of late Renaissance 
music into harmonic sonorities above a busso coNtzlUo. A crucial effect ofthis transfor- 
mation was to isolate and draw attention to chords as discrete musical entities: from 
now on, Western musicwould be heard as successions ofharmonies rather than collec- 
tions of simultaneous intervals. In both theory and practice, the harmonic triad - a 
musical Structure in which the fndamental unifies the intervals above and lends its 
pitch class to the entire confguration - becomes the basic perceptual element of tonal 
mnusic.The fnal,mediantthird,and dominantfifth -the three constituents ofthe ti4s 
HAa7NONiCU - Were Used not only as normative Sonorities but also to determine medial 
cadences: the harmonic triad thus took precedence over the distribution of semitones 
within themodal octaveasameans ofstructuringthe pitch domain. Itis in this conteXt 
that the caNsUia jalt of earlier music was reinterpreted as the dominant-to-tonic 
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Example 23.5 CaWSUia jp71als (with bass accompaniment) 


DISCANTUS [ 必 一 二 ED 
TENOR ER DEGREE 


BASSUS 


cadence. In Example 23.5, the bass G - the dominant fundamental - is the one note 
capable of forming consonances with both D and the Sbselitoztz0 B in the penulti- 
mate bar: the dominant-to-tonic cadence,in other words,arises frfom the melodic exi- 
gencies of the voice leading. In the newer harmonic orientation of German Baroque 
music it becomes a rhetorical device, a conventional gesture used to punctuate mosaic- 
like successions of phrases and 7zto7mte 凡 . 

The preoccupation with the moment-to-moment resolution of dissonance ip 
Rameau's theories mirrors the sensuous harmonic Sonorities and episodic nature of 
French Baroque music. These dissonances Urge the fundamental bass forward, but 
gravitational momentum in this music nevertheless tends to be local in significance， 
directed toward an immediate cadential goal. Itis an improvisational, accompanimen- 
tal harmonic practice, one that responds to the expressive needs ofthe moment: rapid 
transitions 位 om one tonic to the next (Rameau was inclined to hear any triad without 
a dissonance as a tonic) organize the music into additive series of modulations con- 
Dected together via chains ofdominants in which tonal coherence has more to do with 
the dramatic action on stage (or the seztMeNt of a poetic image) than an abstract 
musical design. 

Harmonies in Classical music(Haydn, Boccherini, Mozart, Beethoven),likethose in 
Baroque mnusic, tend to be clear and unambiguous in their references to the tonic， 
whether a chord or a scale degree. Whole passages and even entire pieces can be heard 
as large-Sscaleharmonic progressionsin which themusicassumes asense ofalmostinev- 
itablemomentumand progresstowardadistantbutforehearableharmonic goal. Pieces 
arethus sometimes Said to develop fom within,out ofcertain tensions inherentin the 
musical material. These tonal tensions constitute a musical logic analogous to that of 
premise (antecedentb and conclusion (consequent) thatallows listeners to predict both 
the immediate course ofevents and the modulations that articulate the larger musical 
argument. In this sense the harmonic organization of Classical music can even be 
understood (after Fichte and Hegel) as a dialectic in which the dominant opposes (OF 
even negates) the tonic: the dominant and tonic, that is, enter into a rational, coOntra- 
Stive musicallogichomologous with other oppositions between dissonance and conso- 
nance, tension and resolution,etc. In the sonata, the reprise in particular constitutes a 
moment of synthesis in which music heard earlier in the dominant recurs in the tonic 
andthusassumesanaltogetherdifferentmusical significance. In this sense,thetensions 
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that underlie tonal music form what Rose Rosengaard Subotnik has described as the 
musical equivalent of reason.25 Because ofthis quasi-objective musical logic, Classical 
mnusic givestheappearanceofbeinguniversallyintelligibletoalllistenerswithin its cul- 
tural reach. 

了 oOowever evident this musical logic appears to Us novww Certain aspects of Classical 
harmonic Practice Were not theorized until well after the fact. Schoenberg，for 
instance, conceptualized the firm sense of closure in this music in terms of “monoto- 
najlity>”the idea that, no matter how extended in duration，pieces of music retain 
their allegiance to the original tonic from beginning to end (StrUCtUL PtctOoNS OF 
五 a1Ml010, 1954). Schenker, who elaborated the same basic idea, heard modulations as 
temporary “tonicizations”of non-tonic Scale degrees rather than permanent depar- 
tures 位 om the original tonic. This allowed him to regard entire pieces as recursive 
hierarchies ofharmonies, progressions within progressions. In Plate 23.2, his musical 
picture of the Moderato from the Haydn Piano Sonata in G minor，Hob. xvI:44 (c. 
1771-3), tonicized scale degrees control isolated contexts as local tonics while retain- 
ing their original identities as non-tonic harmonies in the large-scale progression that 
governs the piece as a Whole: the large-scale III at m. 13 in Plate 23.2a is thus heard 
as TI in Bb major in Plate 23.2b，where it controls its own I-II-V-I progression 
between m. 13 and m. 20.26 Schenker viewed pieces as melodic projections (or pro- 
longations) of the tonic in the form of an a priori Usatz, in Which both the bass and 
the melodic Vizotte (outlined with whole notes and carets in the upper voice of Plate 
23.6a) move within the intervals of the tonic triad. Within this contrapuntal 人 fame- 
Work, tonicizations of non-tonic Scale degrees, however near Or remote, have their 
rationale not as autonomous harmonies，bnut in the coincidental confuences of 
melodic lines. The bass, in particular, moves from Ithrough III to V before returning 
to I at the beginning of the reprise,，a large-scale arpeggiation of the tonic that 
Schenker equates with 7O7alitZt The crucial moments in this long-range elaboration 
of the tonic coincide with the main formal divisions of the sonata: I with the so-called 
first theme (exster GeadaNpe), III with the second theme (zeiter Cedawtpe), the motion 
from III to V with the development (DzxycpHzjpzz0tg), and the return to 工 with the 
Teprise (Tiedepol9). In this sense, the tonic controls and coordinates not just the 
large-scale harmonic and melodic organization ofthe piece, but also the succession of 
teXtural contrasts that characterize Sonata form in its various generic guises: the tonic 
Seems to Saturate the music and reach down to its very core, determining its points 
of internal articulation. 

In its use of distinctive harmonic sonorities and remote tonal relations, the har- 
monic focus in Romantic music is on the particular, concrete, sensuous, and contin- 
gent. In drawing attention to these unusual harmonies, the music tarries over the 


25 Subotnik,“Tonality, Autonomy, and Competence in Post-Classical Music,”pp. 154 储 . 
26 Schenker“On Organicism in Sonata Form:”p. 34. For further information on the theory and nota- 
tion of Schenker?s analytical graphs, see Chapter 26, pp. 816-31. 
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Plate 23.2 。Schenker?s analysis of Haydn?s Sonata in G minor, Hob. xvI:44; 位 om 7He 
Lastema0 人 2 MUSic vol. II p. 24 


present moment and distracts the listener from large-scale tonal relations. Atthe same 
time, motivic chromaticism destabilizes the careful coordination between the melodic 
and harmonic dimensions that characterized Classical music, freeing music from the 
requirement to close on the original tonic: numerous pieces from Schubert on begin 
and end on different tonics. Atfirstthe two termini wereamajoror minor third apart， 
as in Caied,D. 544(1817),which moves ffom Ab majorthrough Cb major to FE major. 
With Wagner, however, relations between the two tonics become less diatonic and 
increasingly remote: Act 3 of 7Tyistaj 20t4 olde (1859), for instance, begins in F minor 
but concludes in B major; the dictum that pieces close on the original tonic was an aes- 
thetic rather than a cognitive requirement. As Romantic music turned away ffom the 
autonomous, selfcontained, and absolute, it began to depend more and more on the 
extrinsic and extramusical for its coherence: poems, dramatic narratives，program- 
matic conceits, visual imagery. Tonal relations become increasingly“associative”in 
nature,， unique to a_ given piece. Hence the overall motion from Eb minor in the 
Prologue to GotteraitMe19 (1874) to B minorattheend ofAct 1 can beheard in the 
COntext of the entire Der Ri9 des NibelUlgeN to effect a transition from the natural 
world ofthe Norns to the evil (because cultural) realm of the Gibichungs.2 It is this 
thematic relation between the two tonics rather than any intrinsically musical ljogic 
that accounts for the tonal coherence of the music. 

The aesthetic predilection for sensuous Sonorities and Striking progressions in late 


27 Bailey “The Structure ofthe Rzg and Its Evolution,”pp. 59-6o. 
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Romantic music led to what Kurth (in the RomiNtscpe 五 ON ZU10 7e KiSe 了 0 
TBg1pe1s “TYistal> of 1923) called “absolute effect>”where chromatic harmonies stand 
out as figures against a more normative diatonic ground (see also Chapter 3o,， PP. 
941-42). These chromatic harmonies Were characteristic of the“alteration style 六 
which he diagnosed in terms of three factors: (1) chord alteration, where a chord tone 
is raised or lowered a semitone, (2) melodic displacement, where a dissonant neighbor 
replaces a regular chord tone, and (3) chromatic progression， where chromaticism 
infects the interval ofbass progression between harmonies. In combination with one 
another, these three factors tend to occlude references to the tonic and obliterate the 
distinction between the chromatic figure and the diatonic ground. In general, refer- 
ences to the tonic become increasingly ambiguous and occasional: in the music of 
77istxzz (which for Kurth represented acrisis”in Western music), cadential dominants 
and tonics are fewand far between and the connections between them are for the most 
part melodic rather than harmonic. Kurth heard these interspersed functional harmo- 
nies as pillars (G7otidbjeiien) Supporting a texture of melodic chromaticism more non- 
tonal (if not atonal) than tonal. On occasion，this chromaticism resulted in the 
“repression ofthe tonic>” the indirect assertion ofthe tonic in music where the tonic 
itself remains in abeyance. In the first three bars of the opening phrase of 7yistaz, the 
music moves to a dominant Seventh above E, which refers to an absentA minor tonic 
(see Example 25.8,p.792).Kurth hears the entire TDysbielto Act 1 as a series ofincreas- 
ingly violent“oscillations”between the dominant and subdominant in A minor that 
never once in over fourteen minutes of music touches on the tonic.28 

In late Romantic music, moments of orientation toward the tonic become allusive 
and fragmentary, a condition that Schoenberg - an ever-reliable source of neologisms 
- termed “foating tonality.”29 In the sequential continuation of the 7yYistap Prelude， 
the music moves out ofA minor to the dominant in C minor, and so on. In the histor- 
ical wake of 7yistzzl, music underwent an atomization in which non-tonal harmonies 
cluster around isolated dominants and tonics. This tonal disintegration has often been 
Understood as a dissolution 位 om within, an organic process in which the forces of 
melodicattraction that gave riseto tonalityled to its inevitable destruction. ForKurth， 
major and minor triads were suffused with leading-tone energies in which the major 
third (abovethe ground tone in the major triad) presses upward, while the minor third 
(above the ground tone in the minor triad) presses downward. In the historical devel- 
opment ofthe musical material, these leading tones came to overwhelm the triads that 
gave rise to and at first contained them, resulting in an amorphous, centrifugal chro- 
maticism that neutralizes and obscures more centripetal references to the tonic. 
Coherence in this music is no longer tonal but melodic and (above all) motivic in 
28 Kurth, Romt0Nttiscpe 互 C7MON 大 2010 太 Je KiSe 2 TYRI1N21S “TY1sta122 PP. 235-36. 


29 Schoenberg，“Uber schwebende und aufgehobene Tonalitit” 有 atoltelehye，pPp， 459-6o; 
“Concerning Fluctuating and Suspended Tonality>”7Neo7my o 太 aio10), PP. 383-84. 
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Example 23.6 ”Wagner, Paystjzl (1881),Act 2, mm. 993-10o01 
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nature: it makes far more Sense to hear the 7yistaz chord as a verticalization of the 
melodicminorthird ffom G# to B (theYearning motive)and the diminished third 位 om 
F to D# (the Suffering motive) than to hear it as an altered dominant (Kurth) or Sub- 
dominant (an augmented sixth chord above P) in A minor. 

In extreme cases, the motivic chromaticism of late Romantic music negates all re 人 
erence to the tonicand veers over the precipice into atonality. In Example 23.6,the cli- 
mactic bars in Act2 of Paxstftzl! (1881), Wagner loads harmonies with qissonances that 
render them ambiguous and referentially inoperative: while the music is littered with 
tonal debris - seventh and ninth chords familiar 位 om more conventional tonal con- 
texts - those harmonies fail to coalesce around a tonic. Sustained bass notes immobi- 
lize the harmonies above them and arrest forward momentum: the music wanders 
between functionless harmonies that neutralize rather than progress to one another， 
Sonorities that seem to foat in the music, withouta goal, without direction. Dissonant 
harmonies are either severed 位 om their resolutions or resolve back into themselves: 
with hisagonized “Amfortas!”Parsifal resolves the minorninth Fin m.994 to ano less 
dissonant, no less wrenching E in m. 996. As Adorno noted in his discussion of these 
Imeasures in the Te7SUCL ZUber TYRger (1938), dissonances in Romantic music“stand for 
negation and suffering.”32 Amfortass open wound thus becomes Symbolic of what 
Some listeners (Adorno among them) have heard as the death throes oftonality. 


30 Adorno, TE7SUCj Uber TYRg1Ne1, pp. 61-62; mp Seajcp orTRGINe1  p. 67. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Tonality 745 
Historiography 


The diachronic account of tonal music given in the preceding section is most often 
related in terms of musical evolution or continuous progress, a master narrative in 
Which the historical course of tonal music is directed toward its own end, depicted 
either as a completion or (as is more common) a tragic demise. In either case, the 如 /os 
of these Stories reflects (perhaps ironically) the strong forward momentum toward a 
cadential goal so often thought to be an essential attribute oftonal music. While these 
histories are Sometimes recounted as technological allegories in which tonality col- 
lapses, breaks down, Or wears ouUt ffom overuse it is more common to imagine them 
as genetic narratives, organic processes of growth and decay, birth and death. 

Ideas ofevolution and progress make powerful claims on the historical imagination， 
claims consistent with a musical aestheticthat privileges (as Romanticism did) the new 
and original. This aesthetic led both composers and listeners to fetishize striking har- 
monies and to associate chromaticism with the irrational, foreign,and erotic. This fas- 
cination with harmonic color can beunderstood in quantitative terms as an increase in 
chromaticism and dissonanceyeithera pIogression toward some utopian ZUR20tEsj1N5 约 
(Schoenberg regarded the progressive increase in dissonance as an “emancipation> of 
musical resources) or toward a musical apocalypse; both Choron and Fektis forewarned 
their readers ofan impending atonal catastrophe. 

Popularaccounts ofthis musical evolution followthefamiliarlines ofbiological evo- 
lution, with its concern for selection and adaptation. These stories assert, more Or less 
explicitly, that there were forces at work within tonal music analogous to those that 
determine the form and development of an organism. Perhaps the most important of 
these were the energetic tendencies of the semitone, which accounted for the earlier 
mutation of modality into tonality (for Fetis, the occurrence of the appellative minor 
fifth between4and2inboththeCandAmodeexplained thereduction ofthesixeccle- 
Siastical modes to two) but also the later mutation of tonality into atonality. This his- 
torical process is further understood to be unidirectional and irreversible, in which 
Telations between Successive stages are both geneticand causal. In biological terms,the 
evolution of tonal music is both Specific (in which newer phenomenal forms - harmo- 
nies - differentiate themselves 们 om older ones) and general (in which more complex 
phenomenal forms replace simpler ones). 

There are,however, good reasons to question this historical narrative, as there areto 
disputetheapplication ofevolution to cultural phenomena in general. First,the notion 
of a musical evolution ignores the crucial factor of mediation: composers write music 
with an awareness oftheir roles as agents ofhistorical changeand make compositional 
decisions in an effort either to transform the music of their own time or to maintain 
the statxs 9U0. Their active interference in the historical course of events undermines 
attempts to explain musical change on the basis of some genetic，self-regulating 
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Imusical process. Second, the notion of an evolution in tonal music tends to comPpress 
the messy diversity of contemporaneous compositional practices into a single histori- 
cal mainstream. Hence all the metaphors of trunks and branches, rivers and tributar- 
ies: Tovey，whose commitment to_ evolution was self-conscious and emphatic， 
described this unilineal compression as“the mainstream of music.”As a result， 
accounts of musical evolution Smooth over historical discontinuities, either failing to 
register divergent practices or dismissing them as inconsequential departures from the 
main music-historical current. Third, such accounts tend to Privilege later forms of 
harmonic phenomena over earlier ones: later harmonic practices, that is, are thought 
to be more complicated, more advanced, and therefore better with respect to the 
common tonal janguage of the historical mainstream. Chopin is thus heard to be pro- 
gressive in relation to his contemporaries, while Rakhmaninov, in his own historical 
milieu,is regressive.This attitudeliesattherootofthe prejudice,common inacademic 
music circles, that atonal music is somehow more complicated and more di 全 cult (and 
therefore worthier of sustained critical attention) than tonal music, which is believed 
to besimpler and easier in comparison . 

However compelling within the narrow confines of a certain historical tradition， 
们 om a broader perspective the notion that tonality somehovw dissolved is implausible， 
fortonal music has never faded from cultural attention. It continued to thrive in what 
areSometimes considered to be conservative idioms within Western artmusic,butalso 
in popular music, commercial music, and - despite ongoing experiments with atonal 
procedures - jazz, Where it has never loosened its grip on the musical imagination. To 
insiston the dissolution oftonality asa historical factis to confuseahistorical phenom- 
enon for a cognitive one. In the West and elsewhere, tonal music remains the music 
mostpeoplelisten to mostifnotofall thetime.Itmakes little senseto arguethattonal- 
ity broke down around 191o when we still listen to the music of Beethoven and Cole 
Porter. In this sense,tonality is still very much a part ofthe historical present, perhaps 
even more So - given the wide dissemination of Western mnusic through electronic 
mediaand the globalization ofmass culture -than ever before. News of its demise,like 
Mark Twain?s, seems premature. 

At the same time, however, composers, music historians, and music theorists have 
tended to exaggerate the importance oftonality as a theoretical construct. The entire 
historical account in the previous SUb-section could be rewritten without reference to 
the idea: thehistory oftonality is better understood in terms ofspecificharmonic prac- 
tices rather than immutable ljaws. Before 191o, moreover, tonality - as a construct that 
informs the production and consumption of music - had a modest historical Prove- 
Dance. Liszt, who corresponded with Fetis, was perhaps the first composer (besides 
Fetis himself) to create music with a conscious awareness of the notion, and it would 
notbeuntil Schoenberg thatitassumes crucial historical significance.Almostall ofthe 
tonal music written during the three previous centuries emerged without reference 
(tacit or otherwise) to the concept now thought to define its essential condition . 
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Tonality, then, is an ideological as well as a theoretical construct: 人 fom the very 
beginning, the term has been used primarily for historiographical purposes. Both 
Choron and Fetis, for instance, cite the birth ofthe dominant seventh in the music of 
Monteverdi as the decisive event in the historical separation of tozalite Mode7je 位 om 
tozalitbaNtgxye (Choron) or acieNe (Fetis). In this sense,one can equate modality with 
musical premodernism, tonality with modernism, high modernism with its putative 
dissolution, and its re-emergence in the avant garde of the late twentieth century 
(however changed in musical and cultural significance) with post modernism. 
According to this scenario, tonality virtually coincides with the age of Western mod- 
ernism, the great era of representation that Stretches from the philosophical medita- 
tions of Descartes to the general crisis ofrepresentation in theartsaround 191o.Itthus 
forms a precise analog to linear perspective in painting as one of the main cognitive 
Structures in Western culture: in their respective media,tonality and linear perspective 
areresponsible forthe effect ofsubjectivity - the notion thatan individual embodies a 
historical consciousness - So crucial to modernity. Heinrich Besseler in fact traced the 
Origins of tonality back to the use of jxxboxydoxp in the 1430s;31 the same decade in 
which Brunelleschi demonstrated the basic geometrical principles of linear perspec- 
tive from within the central portal of the Santa Maria del Fiore in Florence. 

Tonality, for Choron, was in fact“entirely modern.”It was the culmination“the 
goal and the result>”of ateleological process. He regarded each historical era as a Suc- 
CeSsSsion of progressive Stages:“formation, development, progress toward perfection， 
permanence,and decline.”3zThis process was cyclical: 让 was the coincidence ofdecline 
and formation thatseparated onehistorical age from another. Choron believed thatthe 
guiding Spirit of each age (and here Hegelian ljanguage is appropriate) manifests itself 
in the objective tendencies ofthe musical material, hence theepochal division between 
topalitE attigxe and Mode1e. He heard the music of his time as the apex in the histori- 
cal curve of modernism: he believed that his contemporaries could look back on “the 
Progressive rise” of tozalt Modemte and “the attainment of its present State of perfec- 
tion.”The current age Was one of “permanence:”a plateau from which one could cast 
asad glanceatthe future ofmnusic and its inevitable historical descent. 

Fetis (who read Hegel) understood this historical process as the progressive actual- 
ization of immutable laws. He believed that tonality was a metaphysical principle, a 
factnot ofthe inner Structure or formal properties of music, but ofhuman conscious- 
ness,wWhich imposes a certain cognitive organization - a certain setofdynamictenden- 
cies-onthemusical material.Asa metaphysical principle,then,tonality does notitself 
evolve, but rather remains invariant and universal, true for all people and for all time. 
He thus regarded what he felt to be the undeniable historical progress of Western 
musicas a series ofdiscrete advances toward completion,theever more perfect realiza- 
tion ofa musical absolute. 


31 Besseler“Tonalharmonik und Vollklang,”p. 135. 
32 Choron, “Summary ofthe History of Music:”Pp. vi. 
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Fetis arranged these historical transformations (as he called them) into a teleologi- 
cal Series that culminated in the music of his contemporaries.33 The first of these Was 
the o701e 20litoxligUe, the music of plainchant: the topalite tciete of liturgical music 
was, for Fetis, placid and dispassionate, free of appellative tendencies and thus inca- 
pable of modulation. He heard the onset of the ore ta1tstto1igye around 16oo in the 
music of Monteverdi, whose invention of the dominant seventh allowed for a wide 
range ofmodulations and marked the birth oftozali 好 Modete. Intense and Subjective， 
transitonic music was well suited to the dramatic requirements of opera. The histori- 
cal transition to the ozi1e 轴 Uito1ligxe in the music of Mozart and Rossini was more 
Subtle. Remarkable for its chromaticism, pluritonic music represented the culmina- 
tion and perfection oftozalit 好 Modemte. Intheir orientation around diminished seventh 
andaugmented sixth harmonies (both ofwhich Fetis considered to be deformations of 
the dominant Seventh)，the volatile appellative tendencies of this tonal language 
allowed for remote modulations appropriate to the violent emotions of the age. The 
historical logic behind this progression of tonal orders gave Fetis the confidence to 
predict the fture course of music: he believed that the chromaticism of the o7d1e 妨 0- 
jitoNigUe Would dissolve into the ambiguous enharmonism of an o7dje ONOl1toN1GUE， 
premonitions of which could be detected in music as far back as Mozart. Fetis， 
however, listened in on “the insatiable desire for modulation> in the omnitonic music 
of Berlioz and Wagner with revulsion: in their music, the intense appellative energies 
of pluritonic music neutralize and even negate themselves, weakening the gravita- 
tional forces on which toxzalt 妈 Modete - With its clear references to the tonic - relies. 
For Fetis, MUsSi9Ue ON1toN1OUe Was Sensual, decadent, and dangerous. It was music in 
historical decline. 

70zaliti was in fact the site of a remarkable number of cultural anxieties,，worries 
about the future of music, but also (and perhaps Surprisingly) about race. For Fetis， 
there was a Strong anthropological dimension to topalite: he believed that different 
human societies Were attracted to different pitch repertoires because oftheir different 
Imental capacities, which were, moreover, a function of“cerebral conformation.234 
Fetis asserted that primitive (non-VWestern) societies were limited to Simpler scales 
because of their Simpler brain Structures，while the more complex psychological 
organizations of Indo-Europeans permitted them to realize, over historical time, the 
fll musical potential of tozaliti; his theories were similar in their biological determi- 
nism to the racial theories of Gobineau. His inquiries into non-VWestern music 
advanced the academic agenda of Orientalism, an ambitious international attempt to 
Tesearch the languages, Social organizations, Sciences, and arts of non-VWestern Soci- 
eties,thoseunder European rule in particular. In its mostcommon forms,this research 


33 Fetis devotes a separate chapter to each historical transformation in Book III ofthe 7Tyazte cojtjjetde 
Mtjloxieetdebyatgxedehamiolie,pp.151-200. Heincludes aprEcis oftheargument on pp.xXlii-lof 
the preface. 34 Shellhous,“Fetis”s 7DNalib) as a Metaphysical Principle:”pPp. 234-36. 
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Was Used to bolster vast and often irrational generalizations about race, intelligence， 
emotional temperament, social organization,and various forms ofcultural expression. 
Astrong motivebehind these generalizations was thetacitfearthatvariousAfrican and 
Eastern cultural practices constituted a threat to European notions of social sel 人 
identification: in contrast to the modern West, the Orient appeared to European 
writers as a primitive or even animalistic realm of sexual desire, religious violence,and 
racial terror. In general, these Writers organized knowledge about the East into crosS- 
cultural comparisons that served to denigrate non-Western others and thus associated 
the Oriental with marginalized elements in their own societies - the ignorant, back- 
ward, degenerate, insane, and the feminine.35 Fetisys contribution to Orientalism was 
to associate pitch repertoires With racial characteristics. His accounts of non-VVestern 
music,however-which hecollected inthe BistotyegeEjtlyUaledeA7MUSigUe debois jesteyibs 
Les 胃 065 01Ct21NS JUNSIU 阅 10 Jo (1869-76) - conceal emotive assertions within the 
neutral language of factual description. Because of its dearth in appellative semitones， 
FEtis contended (in the Tyaiti coztbleh that the pentatonic music of “la race jaune ouU 
mongolique”- the music ofthe Chinese, Japanese,Koreans, Manchus,and Mongols - 
was“grave and monotonous”Arab, Persian,and Indian music, in contrast, Was“]an- 
goureuse et Sensuelle:”befitting“the manners and mores (CeW1S) of the nations that 
conceived it.”Fetis believed that the dangerous excess of microtonal infections in the 
pitch repertoires of the Levant was consistent with the expressive content of their 
music, which consisted ofnothing but“amorous songs and lascivious dances.”36 
Whiletheessentialization ofrace in terms of pitch repertoires has since been discred- 
ited, the Practice remains part of the genealogical heritage of tonality. But the main 
point here is that the concept of tonajity, as an ideological construct, Serves to articu- 
late and promote a far from disinterested view of the historical past. The notion of a 
tonal evolution or progress,in particular, has been appropriated for both conservative 
and radical aesthetic agendas: decisions about what constitute historical continuities 
or discontinuities are never empirical. Conservative ideologies,drawn to thehierarchi- 
cal organization ofharmonies in tonal music,have often advanced the conceptoftonal- 
ity (as Fetis did) as a means of regulating compositional practice Or to naturalize 
Western musicasaform ofcultural expression. Some writers have also used the notion 
of its demise to warn ofa cultural decline,ortoargueforareturn to traditional musical 
values.An almost random selection of more or less recent books on twentieth-century 
music, for instance, yields chapters titled “Tonality as Order”and“The Twilight of 
Tonality>”Use ofthe term in accounts ofmodern music often expresses a Sense of pro- 
found loss and infinite nostalgia, even among proponents of the new. Within this dis- 
cursive tradition, the onset ofatonal music in the avant garde around 191o constitutes 
a decisive (and for some listeners irreparable) rupture in the history of Western music. 


35 The standard account is of course Edward W. Said”s O7ieztzlis7i, on which the present discussion 
Telies. 36 FeEtis, TYattecootjjietde 克 态 Eozie etade 困 QUbgxe de Dao P.XXi. 
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The concept of tonality has also been an important one for radical ideologies. Here 
the seminal figure is Schoenberg, who relies on the idea of a progressive development 
in musical resources to Compress divergent jp-de-siecle compositional practices into a 
Single historical lineage in which his own music brings one historical era to a close and 
begins the next: he appealed to notions of musical evolution and progress to position 
himselfas the solelegitimate musical heir to Brahms.Twelve-tone music could thus be 
heard either as the natural and inevitable culmination of an organic motivic procesS 
(Webern) orahistorical 4x 负 ebx (Adorno),the dialectical synthesis oflate Romantic 
motivic practice on the one hand with a musical sublimation oftonality as Pure System 
on the other. It could beheard and understood in this sense as a simultaneous comple- 
tion and negation of tonal practice. Schoenberg thus depicted himself as Siegfried to 
(paradoxically?) Brahmss Wotan, the hero who shattered the Sacred musical spear 
(with its contractual obligations to thetonic) and blazed a path to the new world order， 
rebuilt from the ruins of musical tradition.“The Atonal Revolution”Pproclaims a 
chapter in another recent volume on modern music. 

From this point of view the rise and fall of tonality is far from a neutral account of 
Imusic history, but serves, rather, to Situate atonal and twelve-tone music as the focus 
of musicological (ifnot cultural) attention. The fierce commitment ofmusic historians 
and music theorists to Ultramodernist narratives of evolution and progress buttresses 
the hegemonic position ofa serialism long since on the wane. Itallows its advocates to 
characterize composers who continue to pursue tonal idioms as regressive, but also to 
exclude popular music- which continues to embrace tonal materials - frfom music cur- 
Ticula: narratives ofevolution and continuous development are conspicuous for their 
Silences and elisions. The failure ofthese narratives to account for the continuous use 
and renewal oftonal resources in BartoOk, Porter, Coltrane,and Britten (among numer- 
ous other composers) alongside the music of Schoenberg, Berg, and Webern (not to 
Imention the arcane experimentalism of Babbitt, Boulez, and Stockhausen) is remarK- 
able. 

Yet as Adorno pointed out, the dissolution of the distinction between consonance 
and dissonance - a distinction crucial to all theories of tonal music - into the closed， 
algebraic Structures of serialism constituted a doubtful“emancipation.”Now that 
popularand commercial musichas overwhelmed and displaced "serious” music in cul- 
tural significance, and in view ofan ongoing re-emergence of tonal idioms within the 
postmodern avant garde, the narrative of continuous tonal evolution no longer seemas 
as credibleas it once did and has begun to loosen its grip on the music-historical imag- 
ination. In the absence ofthe musical and cultural polemics that were responsible for 
the tremendous prestige of the concept, musicologists - whether historians or theo- 
Tists-will turn to the description oftonal musicin terms ofcontingentharmonic prac- 
tices rather than immutable laws that inhere in or arise 位 om the musical material and 
determine its Ultimate historical fate. 
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JOEEL 工 ESTER 


The more complex a natural entity is, and the more interrelated its components are， 
the harder it often is for us to comprehend how it could have evolved from com- 
pletely independent constituent elements. Human vision，for instance，is So 
immensely complex, with numerous specialized parts both in the eye itself and in 
the way that the brain processes visual signals, that it is di 鱼 cult to imagine how each 
component evolved both separately and in interaction with its afliates before the 
final, highly integrated developmental stage existed. The Same is true of complex 
cultural Systems that have evolved over long periods of time, among which is har- 
monic tonality. Virtually every aspect of harmonic tonality (tertian harmonies as 
Primary compositional Structures, contrapuntal voice leading connecting those har- 
monies, the bass as a harmonic foundation, notions of root generation,， harmonic 
motion directed toward cadential goals, the interaction of diatonic scales and chro- 
maticism and the interaction of harmony and counterpoint with rhythm and meter) 
arose before tonal harmonic syntax existed. Even though those components interact 
duite intricately in tonal music, each arose within different musical contexts, and 
each was explained autonomously by teachings having long, independent theoreti- 
cal traditions. 

Theindividual who first recognized thatall those components interacted to create a 
Sense of tonality was the French theorist and composer Jean-Philippe Rameau 
(1683-1764). Although Rameau proposed Some original ideas,a major part ofhis the- 
Orizing in the treatises he published between 1722 and 1761 consisted of reformulat- 
ing and combining long-standing concepts into a single harmonic，directional 
perspective. Rameau is an instance ofthatrelatively rare theoristwho wasamajor com- 
poser as well. Because of this, as much as he pursued theoretical ideas for their own 
Consistency he generally remembered that the function ofa theory ofharmony was to 
explain music as he understood it compositionally This chapter traces many of these 
Concepts and their attendant pedagogical traditions as inherited by the early eigh- 
teenth century, and then considers Rameau?s brilliant accomplishment of consolidat- 
ing them into a unified (if not completely stabilized) harmonic theory. Lastly, this 
chapter Surveys the evolving legacy of this now-dominant heritage in the late eigh- 
teenth century and beyond. 


753 
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Seventeenth-century antecedents of tonal harmonic theory 


CHo7UQl 友 eo1) 


Crucial to any theory of harmonic tonality is the notion that the basic harmonic Unit 
is the chord,notthe interval- thatharmonic intervals are bestunderstood as the com- 
ponents of chords, not that chords merely arise from combinations of intervals. As 
with many ofthe components thatwereeventually combined to form atonal harmonic 
perspective, this notion arose in Several independent theoretical traditions. In 1558， 
the great Venetian theorist Gioseffo Zarlino (1517-9o), whose encyclopedic treatises 
are Primary Sources for understanding musical thinking of the Sixteenth century， 
explained that 


the variety of harmony . . . does not consist Solely in the variety of the consonances 
which are formed between two voices,butalso in the variety ofthe harmonies - which 
[variety] is determined by the position of the note which makes a third or tenth above 
thelowestvoice ofthe composition. Eitherthese [intervals] are minor,and theharmony 
Which arises is determined by or corresponds to the arithmetic proportion or divisioni 
ortheyare major,and such aharmony is determined by or corresponds to theharmonic 
mean. On this variety depends all the diversity and perfection of harmonies.: 


To be sure, Zarlino?s statement is far from the modern conception of the“triad”(a 
term not coined until after his death), letalone anynotion oftheequivalence oftriadic 
inversions. First, his assertion that a crucial aspect of harmony is determined by the 
quality of intervals over the bass must be considered in the context of the priority he 
ascribed to the tenor voice as a compositional determinant. Because Zarlino pro- 
claimed the importance of the tenor in most aspects of musical Structure, he could 
hardly have accorded triadic inversions a central role in his theorizing. Whatlater the- 
Orists call a first-inversion triad was for him the result ofhaving a sixth instead of ffth 
Over the bass: C-E-A aroseasamodification ofC-E-G,notas an inversion ofA-C-E; 
C-E-A was,after all,a“major”chord with two major imperfect consonances over the 
bass, not a“minor”chord rearranged. For these reasons, Zarlino could hardly have 
Placed the triadic Structure of harmonies at the center of his conception of musical 
simultaneities. In fact, his cited description of “perfect harmony>”(pa7MNONiC 力 ezjetta) 
appearsamidstadiscussion on howtoavoid improperharmonies in textures with mul- 
tiple voices: cross relations and improper diminished and augmented intervals. 
“Perfect harmony”was arule ofthumb for him -away ofchecking a texture to make 
Sure the harmonies were not improper. Nonetheless, Zarlino?ys authoritative enuncia- 
tion that the essential nature ofa harmony was defined bythe quality ofthe third over 
the bass probably called this trait to the attention of many musicians. 

Other late sixteenth-century theorists came to recognize through other avenues the 
primacy of chords over intervals. For example, the German organist Johannes Avianius 


1 Zarlino, Ze zttttiomi pa7ONiCHe, Part III, Chapter 31; Rivera“Harmonic theories”discusses tenta- 
tive antecedents of Zarlino?s recognition of these harmonies. 
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(d. 1617) recognized in 1981 thateven Single intervals were bestunderstood as part of a 
chord.Two ofhis compatriots,Joachim Burmeister (1564-1629)and Johannes Magirus 
(c.1550-1631),recognized in 1999 and 1611l,respectively,that 5/3 and 6/3 chords were 
the sole consonant harmonies. Contemporaneous Iberian guitarists found the same 
chords to bethe basis ofthe newyasyyeaao (Strummed) style ofguitar playing,and gave 
these sonorities formal status by including them in the abbreviated Clzpeto notation.? 

Around 161lo, two German theorists consolidated this thinking into a harmonic 
theory by pairing this chordal recognition with the already extant notion of interval- 
lic inversion. In 16o8, Otto Siegfried Harnisch (c. 1568-1623) recognized that 6/3 and 
6/4 chords were essentially rearrangements of the basic 5/3 Sonority. Just a couple of 
years later, Johannes Lippius (1585-1612) formalized this insight by dubbing these 
three verticajlities (and all their spacings and voicings) with the single name tiks Apa7- 
MON1CU (reflecting for Lippius - a theologian as well as a music theorist - that the 
musical triad, like the Holy Trinity, represents a triune unity in that three notes and 
three intervals form a single sonority). By the end of the seventeenth century it had 
become commonplace for musicians to recognize atleast 5/3 and 6/3 triads as permu- 
tations of the same harmony. Even Johann Joseph Fux in 1725 explained the inver- 
Sional relationship between these two forms of the triad when he begins the study of 
three-part modal species counterpoint in G7U4UsS Cd U7MN0SSUIL. 


THozoUIA-baSS jUCtiCe 


The recognition of /3 and/or 6/3 chords by Sixteenth- and early seventeenth-century 
writers as the primary harmonic building blocks of musical Structure precedes and 
derives from a different set of traditions than the growth of one of the most important 
and characteristic features of early Baroque musical practice: the thorough bass.3 
Thorough-basspracticeand pedagogycontributed greatlyto thewidespread recognition 
in the seventeenth century that a 5/3 chord (the one simultaneity that usually required 
no fguring at all) was the primary stable harmonic unit. And although the concept of 
thorough bass was fandamentally at odds with theoretical notions ofchordal inversions 
(Since in thorough bass, chords are conceptualized from the bass note, not from a rootb)， 
in practiceitpromoted such notions,sincekeyboardists inevitablybecameavwarethatthe 
Same right-hand chord could be played over differing Signatures. For instance, C-E-G 
could be played in the right hand over an unfigured bass C, as well as over an E fgured 
with 6/3 anda G fgured with 6/4. By the end of the seventeenth century, thoroughbass 
Imanuals frequently suggested such mnemonics to simplify the realization of chord sig- 
natures. Likewise, performers of strummed instruments such as the guitar, lute, and 
theorbo (all popular instruments in Seventeenth-century continuo bands) learned to 
realize chordal signatures without regard to the actual acoustical bass note sounded. 


2 Described in Christensen, “The Spanish Baroque Guitar and Seventeenth-Century Triadic Theory.” 
3 Seealso the discussions in Chapter 3, pp. 62-63, and Chapter 17, pp. 441-47. 
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But as much as these Practical Suggestions might seem to be based on a theory of 
chordal inversion,such was not necessarily the case.Athorough-bass manual thatSsug- 
gested that C-E-G was the proper right hand for a bass C with no fguring,an E with 
6/3,and a G with 6/4, might continue (as did Keller, Razles Jor 胃 01IG 4 友 oyoUIA 0055， 
17o5)bynotingthatC-E-Gwasalso theproperrighthandforabassAwithp7-achord 
thatis obviouslynot inversionally related toaC majortriad. Nonetheless,certain pitch 
Similarities between different chords became widely recognized as rules of thumpb. In 
effect, everyday Practice made musicians familiar with chordal relationships that the- 
Orists rarely addressed formally. 

The thorough bass was also important in bringing to light another fundamental 
feature oftonal music: that Specific sonorities regularly occurred over given bass notes. 
Asearlyas 1619,forinstance,the German musician Michael Praetorius (d. 1621), who 
borrowed thorough-bass and composition rules from an Italian manuscript treatise of 
a generation earlier, explained that a bass-note B (8 dxs) could not suffer the dimin- 
ished ffth ofa /3 chord, demanding instead a 6/3. Early in the seventeenth century， 
this was generalized into a norm for imputing a 6/3 chord to any bass note that Was 
Solmizated as Mi, thus including not only the SUpbseitoz2Mt (leading tone) ofa key, but 
also the mediant of any major key or a chromatically raised (secondary) leading tone. 
During the seventeenth century, thorough-bass manuals for keyboardists, guitarists， 
lutenists,and theorbists developedahostofrulesand mnemonics (especially scale frag- 
ments) to jllustrate such normative bass harmonizations. Indeed, so commonplace 
were many ofthese harmonizations in Baroque musical practice, that it was possible- 
and relativelyeasy- tooffer guidelines forthe realization ofcompletely unfigured bass 
lines (as found, for examples, in the thorough-bass treatises of Lorenzo Penna [1672] 
and Johann David Heinichen [1711land 1728]).Admittedly,those guidelines generally 
yielded rather formulaicharmonizations. Butatthe sametime,theyalso helped codify 
norms ofharmonic coherence (especially for composers, who,after all,always faced an 
“unfigured bass”when they began to compose). 

Seventeenth-century versions of these rules offer harmonic patterns apart from 
placement within a key By the early eighteenth century， Heinichen, reflecting the 
growing Systematization of tonal harmonic norms, reduced the number of rules and 
differentiated between recommendations based on patterns and recommendations 
based on scale-step Placement within a key.4 

A separate pedagogical tradition bypassed such rules by simply presenting model 
bass scalesand other bass patterns with the common harmonies theysupport. In 1716， 
the French guitarist Francois Campion (d. 1748) canonized anormative harmonization 
of both ascending and descending major and (melodic) minor scales under the rubric 
ofthe Rule ofthe Octave ("Regle de Doctave”), shown in Example 24.1.5 Through the 


4 Lester, Co1tjos 放 OU01 THeo7y) 广 友 ee BiGpteet 太 CextttDy, Chapter 3,explores rules for unfigured basses. 
5 Afull history ofthe Rule ofthe Octaveappears in Christensen, "The Rule ofthe Octave in Thorough- 
Bass Theory and Practice.”Also see Chapter 13, pp. 442-44. 
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Example 24.1 Campion?s“Rule ofthe Octave 4ddi6o0 QU Tazt de 
ZaccoNtbUQG1NENENE et de coO110S 让 01 p. 44 


To 77zezyecer' 


6 6 5 6 所 -e-、 6 MXG x4 6 6 
人 1 RES 1 


6 果 
0 6 3 xx4 6 xG6 


“Rule” (or many of its variants), countless eighteenth-century musicians learned the 
common Scale-step placements of harmonies within a key, and how they interacted 
with one another. Campion，implicitly recognizing that harmonic norms were 
different when the bass moved by skip rather than by step (as in the “Rule”), also 
included other progressions illustrating additional common and less common har- 
monies,and explained their normative scale-step location. These guidelines, found in 
both theoretical and practical literature in the seventeenth and eighteenth centuries， 
helped to codify and promote musical intuitions of the harmonic norms that became 
part of a coalescing tonal syntax. Still, they could by themselves hardly be considered 
to constitute a theory of harmony. 


Cadextialbyrogyessio15S 


Aseparate component of tonal harmonic thinking - the recognition ofthe directional- 
ity of certain harmonic norms - first arose in the mid-sixteenth century in connection 
with cadential voice leadings. Two leading Italian theorists, Nicola Vicentino (1511 - 
c. 1576) in 1555 and Zarlino in 1958, recognized that certain combinations of two OF 
Imore voices created Such a Strong expectation of imminent arrival on a specific caden- 
tial goal that a clear sense of directionajity was perceived even when the goal itself was 
absent - an effect they called “evading the cadence.”This thinking posited that forces 
Underlying musical continuity might be greater than the local resolution of disso- 
nances. Consider, for instance, the seventh in a typical 7-6 suspension Preceding a 
cadential octave (Say, a C-B over a D before an octave C). A contrapuntal perspective 
explains that the seventh (C) resolves locally to the sixth (B); the resolution is a single 
note in a two-voiced context. But from Vicentinoys and Zarlino?s perspective of caden- 
tial drive, that consonant sixth is not so much a single note relatively at rest because 让 
resolvesapreceding dissonance,butratheran intervalthat drives toward an anticipated 
resolution Upon an octave (on C, in this case). Their argument premises that musical 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


758 JOEL LESTER 


motion arises 位 om the entire harmonic context, and thatthe mere presence of a conso- 
nance does not neceSssarily indicate a point of repose.6 


ZHU1o7 0Nd MTNO7 REy SJSLENS 


Atfurther ingredient of changing theoretical perspectives in the Sixteenth and seven- 
teenth centuriesthatlaid thefoundation forlatertheories ofharmonictonajlity was the 
emergence of major and minor key systems. While the history of this emergence is 
detailed elsewhere in this volume (See Chapter 13, pp. 43o-46), it is worth emphasiz- 
ing here that the evolving recognition of a transposable major-minor key System 
during the seventeenth and early eighteenth centuries involved a profound reorienta- 
tion for musicians involving a fundamentally new harmonic perspective, one in which 
keys werenovw defined notonlyby the pitch-classupon which the jztalis fell and bythe 
Octave Species of the modal scale, but by the quality of triad built upon that final. 
Significantly, Lippius,the theorist who coined the term trxiadis,isalso thefirstto argue 
that the essential difference between the modes is that quality of triad built upon the 
final. But major and minor keys were not universally recognized as the basis of con- 
temporary music. Several traditions in German-speaking areas continued to insistwell 
into the eighteenth century that the traditional modes were the basis ofall music.7 


THeIezeatiye ozda1NteNtZ1 


Complementing these changing aspects of Practical music theory during the seven- 
teenth century were important developments in the understanding ofmusical intervals 
and acoustics. For instance, the traditional hierarchy of interval rations canonized by 
Zarlino within his Sea1io was inadequate to theorists (beginning with Lippius in 161o) 
who posited majorand minor triads as the source ofconsonance. Most problematic was 
the perfectfourth, which ranked ahead ofthe major or minorthird in consonance value 
when measured by interval ratio, yet Was a dissonance When it appeared over the bass. 
Not long after Lippius published his treatise，the great French philosopher Rene 
Descartes (1596-165o) penned his Mzxsicae cotje1aiz0M (c. 1618),in which he differenti- 
ated consonances from one another based on their relationship to a generating interval. 
The octave (2:1), Descartes argued, was divided into a perfect fifth (3:2) and a perfect 
fourth (4:3). The fifth was a direct interval, because it was acoustically built on the 
lower tone ofthe octave; the fourth, by contrast, was merely the“shadow>”ofthe ffth， 
flling in the space between the fifth and the octave. This reasoning likewise placed the 


6 Their thinking also reflects a dynamism recognized by theorists since the Middle Ages for intervals to 
resolve to intervals of increasing perfection: the seventh (dissonance) resolving to the sixth (imperfect 
consonance) resolving to the octave (perfect consonance). This theory lies at the root ofthe older notion 
of “interval perfection>” that is So characteristic of the dynamic of medieval contrapuntal theory, as well 
asthelawof*closestapproach>”cited byRenaissancetheorists.The dynamism is intensiftied when the two 
voices ofthis clxxsxi& .jmailis are supplemented byadditional voices (as shown in Example 23.5, p. 74o). 
7 The interactions between evolving recognition ofmajor-minor keysand maintenance ofthe modes is 
chronicled in Lester, Betyee Modes 01Nd KBS. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Rameau and eighteenth-century harmonic theory 759 


majorthird (5:4) as a primary interval, since it too was directly“generated> bythefun- 
damental string. Butit failed to explain howaminorthird could form the lowest inter- 
val ofatriad,since bythis reasoningaminorthird should bethe*shadow>”ofthe major 
third, filling in the distance between a major third and a perfect fifth. (This was to 
becomea Gordian knotofspeculative musictheoryaddressed byinnumerable theorists 
thereafter, and never Satisfactorily resolved.) 

In any event, the notion ofthe undivided string serving as a fundamental generator 
and progenitor of all subsequent String divisions was an appealing and potent one for 
music theorists of the seventeenth century imbued with neo-Platonic notions of hier- 
archy and unity.8 The French scientist and avid music theorist Marin Mersenne wrote 
extensively on the ontological paradox entailed by positing unity (the undivided string) 
as the Source and generator of diversity (all subsequent intervals and harmonies).? The 
notion of a generative foundamental also received surprising confirmation when scien- 
tists cOrroborated what many musicians had long noticed: a resonating String when 
carefully listened to seemed to generate a series of faint tones that corresponded to the 
natural“harmonic”series. The “discovery”of the harmonic overtone Series by Josepp 
Sauveur in the early eighteenth century thus seemed to lend credence to notions of a 
musical “fundamental generator.”(See also Chapter 9, pp. 251-54.) 

All these diverse notions - chords as fundamental compositional units, the inverT- 
Sional identity of harmonies, the system of transposable major and minor keys, the 
directionality ofcadential progressions,the rise ofstandardized scale harmonizations， 
theories of the generative fundamental - emerged in the course of the seventeenth 
Century within differing (and often contradictory) traditions of practice, pedagogy， 
and specujlative theory. What was needed was Someone to unify these notions within a 
Single System of harmonic theory. This was to be the accomplishment of Rameau. 


Rameau 


Jean-Philippe Rameau epitomizes the intellectual aspirations of the eighteenth- 
century Enlightenment. Likened by his contemporaries to both Descartes and 
Newton, Rameau Sought to reduce acomplex body ofempirical data (harmonic Prac- 
tice), hitherto discussed in a bewildering welter of partial and often contradictory 
approaches,to a rational system governed byasingle principle.:2 His resulting System 
-firstappearing in the Taiti de PampoNpie of1722, but evolving in many essentials in 
anotherhalfdozen treatises over the nextfortyyears- builds on these premises: (1) the 
consonant, root-position triad and the dissonant Seventh chord builtbyadding a note 


8 See Christensen, RaMteaU 0 MUWSICAL THoxUgAt pp. 71-203,for more on the history ofthe“generative 
fundamental> in music theory. 9 Ibid., pp. 84-87. 

10 The most comprehensive discussion of Rameaus music theory appears in Christensen, RaMteax Cd 
MkiCaL THoxg1t (esp. Chapters 5-7). Lester (in Coztzzpos 庆 OU101 THeoMJ) 太太 e BGAteet 故 CelltkD) also offersa 
useful summary. 
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to that triad are the source of all harmonies (through inversion and other Processes); 
(2) the chordal root (the soxz_jpjidaaMleNtal) is the generator oftriads and seventh chords; 
(3) motion from one chord to another is best understood as a progression of these 
chord roots (called the passe _jojpaaMeNtale or “fundamental bass”) with the resulting 
voice leading being the proper connection of the notes of chords; and (4) the funda- 
mental bass constitutes directed motion that leads to a sense of key and, Ultimately， 
tonal coherence because of the identity or Similarity between 名 ndamental-bass 
motions and the directionality of cadences. By forging a single system that included 
many individual strands of seventeenth-century music theory Rameau instilled so 
much greater explanatory power into each that the power of his entire approach over- 
came the previously perceived inadequacies of various of the strands, and was able to 
Solve problems that older theory could not. 

For instance, by including seventh chords as well as triads in the category of invert- 
ible chords generated byafundamental,heeasily explained the resolution ofmany dis- 
Sonanceshitherto deemed anomalous.Thus,Rameau?sapproach explainswhythefifth 
in a 6/5 chord is a dissonance: its essence is not as a consonant fifth over the bass, but 
Tather as the seventh over the 名 ndamental bass of the chord. And Rameau was easily 
ableto explain other common dissonances thatseemed to defythenorms ofresolution， 
Such as the fourth over the bass in a 好 chord resolving to I(a fourth that remained as 
acommon tone between the two harmonies instead of resolving downward like most 
dissonances). Rameau Showed that this so-called“irregular fourth>”was actually the 
dominant*s fundamental sound. The invertibility ofchords - seventh chords as well as 
triads - thus became notjusta curious trait of chords to be used as a mnemonic, buta 
path to understanding the behavior of harmony and voice leading. 

We will now consider the substance of Rameau?s theory in more detail. 


THegee7atiop ofcpoxads 


In Book I ofthe Taizt, Rameau offers an elaborate procedure for deriving all chords 
from divisions ofa single monochord string. Essentially, Rameau argued that Zarlino?s 
Se1Q110 provides all the basic components one needs to construct any chord - perfect 
ffths and major or minor thirds. By combining these constituent intervals in appropri- 
ate WaySs, Rameau generated the two basic building blocks of harmony: the triad and 
Seventh chord. And from these, he derived all other harmonies. Each chord can thus be 
Seen as directly“generated”from the monochord string，which thus serves as the 
fundamental“principle” ofharmony. To be sure, Rameau?s logicattimes becomes tor- 
tuous. For instance, he was not able to overcome the problem Descartes had already 
broughtto lightof generating the minor third directly from the octave. (IfRameau was 
to posit the minor triad as equal in validity to the major triad, he needed some consis- 
tent method of generating the minor third.) Nor could he convincingly justify indis- 
pensable notions such as the identity ofoctaves (to justify the inversional “equivalence> 
ofchords) orthe generation ofirregular seventh chords such as the diminished seventh. 
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Nonetheless,his essential argument was clear: the monochord string serves as a kind of 
generative fundamental sound (So Joxzdaettal) forthe two fandamental chord types of 
tonal music, the consonant triad and the dissonant seventh chord. 


THZe jiotaaMlENLCL 005SS 


In BookIIofthe 7Tyaz 好 ,Rameau showshowthesechordsareused in Practice,howthey 
may beanimated, so to Speak, in temporal succession. He writes out the Succession of 
chord roots as the“fundamental bass”(basse jpjdaaMeNtazle). The result may look likea 
coOntinuo bass line. But it is not meant to be playedi; rather, it depicts the succession of 
the chords” generators. 

Rameau reached back to an ancient explanation of motion in contrapuntal theory - 
the need for a dissonance to resolve to a consonance, combined with a mechanistic 
model ofmotion thatowed much to Enlightenment theories of material causation - to 
explain how chords connected to one another. Essentially, Rameau elevated the role of 
dissonance - and particularly the fundamental dissonance of a seventh chord - as the 
Prime motivator of harmonic motion，the force that mechanically propelled one 
harmony to the next. His paradigm for this progression Was the“perfect” cadence (as 
he labeled the “authentic” cadence). Indeed, the very first example that Rameau pre- 
Sented in music notation in his Tyaite de Paz1ioNie illustrates the Cadexce jaz1zite: the 
motion from a dominant seventh chord to its tonic, shown here in Plate 24.1. 

The content, annotations,and graphics ofthis example illuminate numerous aspects 
of Rameau?s theories. One striking pointis Rameaususeofmnultiple staffs,one foreach 
voice part. Despite his belief that the chord is the essential unit of musical structure， 
Rameau was always aware of the voice leading that arises as the notes of one harmony 
Imove to the notes of the next. He argued repeatedly that only by understanding the 
Underlying chord progression could one fully grasp the essence of the part writing. 

Second,the progression is a dominant seventh progressing to thetonicbythefunda- 
mental motion of a perfect fifth - not, for instance, a dominant Seventh 位 amed by two 
tonic chords. Rameau believed that the 包 ctor motivating a chord to progress in a 
directed fashion to another chord is the presence ofdissonance. The tonic triad, which 
contains no dissonances,isa point ofrepose with no particular urge to move anywWhere. 
The dominant seventh, by contrast, contains - according to Rameau - two dissonances 
whose resolutions propelthe chord toward its tonic.Thevery term he coined to referto 
what we call the dominant seventh chord - the domizji1tttoigUe - Underscores its 
dynamic role in defining the following chord as a tonic goal. One of the dissonances is 
the seventh, which Rameau calls the“minor dissonance>” in homage to a voice-leading 
tradition dating backatleastto Zarlino in which notes thatform minor intervals (here， 
a minor Seventh over the bass) supposedly tend to descendi the other dissonance for 
Rameau is the leading tone, dubbed the“major dissonance”because of the corre- 
Sponding tendencyfor major intervals (here,the majorthird overthe root ofthe chord) 
to ascend.The order ofargumenthere (as well as the presence ofonly two chords in his 
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Plate 24.1 The perfect cadence, 们 om Jean-Philippe Rameau, TYUaite de Puto1ie， 
Book II, Chapter 5, p. 57 


example ofthe cadence) reveals Rameaus notion of how a sense of key is formed: the 
dissonances in the dominant seventh chord propel the chord toward its consonant res- 
olution in thetriad afifth lower;thatprogression definesthetonicasthe pointofrepose. 
And it is the sense of motion from one chord to the next connected by a fundamental 
motion of the perfect fifth - and not merely the content of the individual harmonies - 
thatistheessence ofthe cadence.This impartsadynamism to Rameau?s theory oftonal- 
ity; a key is not merely a given pitch field within which harmonies and melodies move， 
buta harmonic focus thatemerges from the dynamic ofthe progression. 

The Perfect Cadence is one of the two basic cadential types that Rameau proposes. 
The other is the Irregular Cadence (cadexce zegUlieye): a chord built on the fourth 
degree ofthe scale moving to a tonic,in which an added sixth makes thefirstchord dis- 
Sonant, propelling it toward a resolution, as Shown in Plate 24.2. 

Like the Perfect Cadence, the Irregular Cadence follows the normative motion ofa 
perfect fifth in the fndamental bass, albeit ascending rather than descending. And 
like the Perfect Cadence, the Irregular Cadence reflects the mechanistic model of a 
dissonance impelling a chord toward consonant resolution. (Rameau?s arguments for 
justifying theadded sixth as a dissonance comparable to the seventh in the dojttzt41Nt- 
to1zg7xe required some Subtle reasoning to be discussed below.) 

Rameau considers these cadences not only as the progressions that end phrases 
(which is the way we generally use the term “cadence”nowadays), but as the models 
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Plate 24.2 The imperfect cadence, ffom Jean-Philippe Rameau, TyaztE de Puto1112， 
Book II, Chapter 7,p. 65 


for directed harmonic motion in general. He sawall music as basically a series of inter- 
connected cadences, in which most cadential conclusions are evaded (adopting and 
adapting from Zarlino) because one (or both) ofthe chords has been altered to avoid a 
complete resolution: one or both chords might be inverted, the chord of conclusion 
might itself contain a Seventh or an added sixth, or the third in a dominant Seventh 
mightbe minor to remove the drive ofthe leading tone (in which case it is no longer a 
“dominant-tonic>”but merely a simple“dominant”chord since it no longer has the 
power to define the following chord as the tonic of a key). In all cases, though, the 
mnusic is driven onward by the motivating force ofthe dissonant seventh (or occasion- 
ally,theadded sixth) involvinglargelyfifth motion in thefundamental bassuntil a fnal 
point of consonant repose is attained at the tonic. 

With Perfect, Irregular, and evaded cadences, Rameau tried to show how the fun- 
damental bass proceeded primarily by fifths and thirds - the very intervals generated 
from the 名 ndamental string. He thereby explored the recently developed sense of 
tonal directionality that differentiated the music ofhis time from that ofearlier gener- 
ations. He was So enthralled byhis ability to explain directed harmonic motion involv- 
ing triads and seventh chords moving by fourths and fifths as a series of real or evaded 
cadences that he attempted to extend these insights to all the chordal types and all 
types of harmonic connections. 

“All chordal types” for Rameau meant those indicated in thorough-bass signatures. 
Thorough bass generally indicated chords to be played along with bass notes: conso- 
nant chords on the beat, and also suspensions. Simultaneities that arose 从 om various 
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SoOrts ofmotion in anyofthevoicesafterthe beat(metrically weak passing tones,neigh- 
bors, escape tones, and the like) were rarely indicated in the thorough-bass figuring， 
and are generally absent from Rameau's theory. But simultaneities with suspensions 
were central to Rameau?s theorizing.The modern consensus that chordal dissonances 
(Sevenths and ninths, for instance) should be differentiated from nonharmonic tones 
that appear at the beginning of a chord (suspensions, appoggiaturas, and accented 
passing tones) was an issue that could not be conceptualized before Rameau focused 
on functional chords. Rameau feltitwashis obligation to explain the behavior notonly 
of triads and seventh chords and their inversions, but also of the various suspension 
Sonorities that were commonly labeled in thorough bass. 


CHozds SUbb0STON 


Rameau did this through a controversial and problematic aspect ofhis theory: whathe 
called“chords bysupposition.”The basic principle is thatthe seventh chord should be 
the model for resolutions of all dissonant chords: a dissonance Should behave like a 
Seventh. This category includes what we nowadays call ninth chords, various types of 
Suspensions,appoggiaturas,and motions overa pedal. Essentially, Rameau posited the 
bass ofsuch chords to be“supposed>”(or perhaps“sub-posed>”) below the true funda- 
mental lying above itand upon which a seventh chord - one ofthe fundamental chord 
types - could be formulated. So, for example, he argued that a ninth chord builtupon 
G (G-B-D-EF-A) is actually a seventh chord on B (B-D-F-A), with the G “supposed>” 
belowthetruefundamental. Likewise,he posited thata chord with asuspended fourth 
(e.g.,A-D-E) was a seventh chord builtupon E (E-G-B-D) with A“supposed>” a fifth 
belowthefundamentalE (andthethird and fifth ofthe seventh chord onEimputed).2 
Example 24.2 shows how the suspended fourth (D in m. 2) can be read as a dissonant 
“seventh>”above the authentic rootE that is disguised by the “supposed”fundamen- 
tal ofAin the bass.Thus,theresolution ofthis fourth down a step to a consonant third 
is in 包 ct nothing less than a concealed version of the paradigmatic seventh chord 
resolving via the descending fundamental-bass motion of the fifth. 

Although Rameau occasionally commented that he developed the category of 
chords by supposition merely to explain suspensions, his extensive discussions ofsup- 
position gave the impression that he had invented a new category of verticajities. 
Supposed chords became a highly contentious point in controversies involving 
Rameauian theory later in the eighteenth century. 


THegUlCN MO0tONU 2 友 e Jada11ENCL 0S5S 


The fundamental bass quite effectively explained the directionality of many harmonic 
progressions as real or imitated cadences: especially root progressions by fifth. But 


11 Further information on Rameau”s theory of “supposition”appears in Christensen, RaNMNeaX 0N4 
Wasical THoxg 扩 pp. 123-29,and Lester, Coz1tzbos 让 OU0L THeo1, pp. 108-15. 
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Example 24.2 A4-3 Suspension explained as a chord by Supposition, from 
Jean-Philippe Rameau, Tyazte de Pamtotie, Book II, Chapter 1o, p.76 


要 二 


三 
大 
在 三 庆 革 夺 革 


Tenor (represents the fundamfmntal bass in chords by supposition) 
人 


F2: 合 人 人 
4 


Bass (this is the bass of the chords by supposition) 


多 一 = 全 


《 《3 
8 7 
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9 ] 
7 7 二 


Rameau allowed thatthe fundamental bass may move by the other intervals contained 
in thetriad - by majorand minor thirds. Since such tertian motion involved only con- 
Sonanttriads,Rameau felt challenged to reconcile such progressions with his stricture 
that all non-tonic chords must necessarily contain a dissonant Seventh, and such sev- 
enths ought to resolve by fifth motion in the 负 ndamental bass.A succession of conso- 
nant triads entailed a succession of individual “tonic”harmonies, since the deftining 
Seventh ofany non-tonic harmony was lacking. Only in his later writings did Rameau 
begin to distinguish levels of tonic hierarchy, referring to an overall “reigning tonic> 
(oz7e&eg101ofa piece distinctfrom morelocalized tonicizations. Tertian motion in the 
fundamental bassalso led toanumber ofsecondary cadential progressions (Such as the 
“interrupted”cadence) and various“chromatic” and“enharmonic”progressions that 
Rameau carefully itemized. 

Even more vexing were fundamental-bass progressions thatseemed to move by Step 
-in clear violation ofhis dictum thatfundamental-bass motion oughtto be composed 
of those consonant intervals that comprised the vertical triad. He attempted to Solve 
these problems by proposing“interpolated”(concealed) fundamental basses and 
implied dissonances. So, for example, in Example 24.3 the fndamental bass from the 
third beat ofm. 2 to the downbeat ofm. 3 would seem to suggestan ascending second 
-人 from C to D.Rameau interpolatesanA (thelastquarternote in thefundamental bass 
in m. 2) between C and D, thereby explaining the progression into the C chord as a 
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descending fifth motion (G-dominant seventh to C triad) and the progression into the 
following D chord (in m. 3) as another descending ffth motion. 

Rameau frequently invoked this interpretation to explain the progression from asub- 
dominant chord to the dominant. In that case,the subdominant Would carry its charac- 
teristic dissonance，the added sixth; that chord would then be reinterpreted as a 
Supertonic Seventh-chord as it moved to the dominant. In his publications after the 
7Tyaite,Rameauusedtheterm“doubleemployment” (doxbie etbionD) ofthedissonancefor 
this interpretation. On the one hand,“double employment>” allowed him to interpret 
common progressions likeI 诈 V7withoutany step progressionsin thefundamental bass 
- Seemingly by a sleight ofhand. On the other hand,“double employment”confirms 
that Rameau?s primary interestwWas in the directionality ofchordal 7ogyess10715. 


RMEUN2S CN0O)SES 


Although mostexamples in Rameau?s treatises are abstract PTOgressions,he does occa- 
Sionally use real pieces ofmnusic to illustrate and testhis ideas.Among his more exten- 
Sive analyses are one of his own vocal fugues in Chapter 44 of Book III of his 7yazte of 
1722,and two analyses ofa monologue from 47ltzde by Jean-Baptiste Lully: once in his 
NoxyveaU syStee deMUSigUe 太 Eozigxe of1726,and again (with a different explanation of 
many progressions) in his Opbse7yatioxs of 1754. 世 

To illustrate"“How to compose a basso continuo below a treble” in his 7Tyaiz 好 (Book 
III, Chapter 41), he composed the sarabande-like excerpt in Example 24.3, with this 
commentary: 


Once you have composed the fundamental bass, pay attention to the design of 
youI treble, its affect, its movement, and all other particulars, and then try to 
include the same expressions in the new bass you are composing. Avoid final 
cadences Where the melody does not require them, and draw fom the fonda- 
Imental chords those notes you judge appropriate, notes that will harmonize 
completely with the treble . . . In the first and second measures of the funda- 
Imental bass,thereare two equivalent progressions [i.e.,C to G].Ireserveforthe 
Second measure the progression most closely related to the cadence, because 
here [i.e., on the downbeat] is where the cadence occurs normally; notice that 
the cadence is irregular here [ie., with the rising fundamental-bass fifth C-G] 
and perfect in the fourth measure [i.e., with the falling fundamental-bass fifth 
G-C]. In the basso continuo in the first measure, I use a StepwWise progression， 
which harmonizes completely with the treble. To continue conjunctly in the 
Second measure,Iusea note on the second beat which forms a seventh with the 
fundamental bassand is resolved byathird overthefundamental bass,all ofthis 
of course harmonizing with the treble. I continue the stepwise progression in 
the bass Until a perfect cadence occurs [into m. 4], where Ifollow [in the basso 
continuo]l the progression ofthe fundamental bass...Ifgureaninth on thefirst 


12 Verba discusses these Lully analyses and the reasons for their differences in “The Development of 
Rameaus Thoughts.” 
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Example 24.3 Setting a bass to a treble, ffom Rameau, 7TyaiteE de Pa71ONIe ,Book III， 
Chapter 41,p. 325 


me 
me 


了 4 


妃 9] 


BASSE-CONTINUE. 


呈 9] 
人 


BASSE-FONDAMENTALE. 
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直 
要 本 过 人 
Se 
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4 6 7 7 6 5 4 # 
2 二 
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note of the sixth measure, for this note is found a third below or a Sixth above 
the note in the fundamental bass, and is therefore allowed in the harmony only 
by supposition. Thus, by observing the seventh chord carried bythenote in the 
fundamental bass,I can see that this latter may carry only the ninth chord, even 
though the ninth does notactually appear in the treble. Note, however,thatthe 
fifth which doesappear in thetrebleis part oftheninth chord,and thatthe sup- 
posed ninth is prepared and resolved in accordance with all the rules. 


This method of melodic harmonization and explanation Was Unprecedented in 
1722. Rameau does not talk of counterpoint or thorough-bass progressions. Instead， 
he demonstrates how all but three of the fundamental-bass motions are the Sorts of 
directed harmonic motions that he calls“cadential” - that is, by rising or descending 
fourths and fifths. (The exceptions are the doxpble etbjloi progressions in mm.2 and 5 
and the stepwise motion into m. 7. The doxbie etbloi progressions show, in Rameau2?s 
analysis, how the given chord is approached and left as a cadential-type progression.) 
By analyzing the chord-to-chord directionality of much of this excerpt as cadential- 
type progressions, Rameau can focus on when these progressions Should articulate a 
relatively conclusive cadence (asatmm.4and 8),and when they should be voiced so as 
to facilitate the fovw of the music. 

In addition，Rameau is able to explain details of the outer-voice counterpoint. 
Rameau must have been particularly proud of his explanation of the appoggiatura 
dominant in m. 6. Even though the melodic F# forms a seemingly consonant fifth with 
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the bass,it doesnotbelong to thesameharmony as thebass B.The dissonantnote that 
he is most concerned abonult is the inner-voice C (the seventh of the D7 in the funda- 
mentalbass)-asuspension from the precedingharmonythatresolvesto an inner-voice 
Batthe end ofthe measure. That motivates the progression at this point, creating the 
fow the phrase that extends to the fnal cadence in m. 8. 

While Books IandIIofthe 7Tyazt ide az1oNie contain importantand consequential 
work (the third and fourth books applying fundamental bass to composition and 
accompaniment，respectively)，Rameau continued to refine his ideas and explore 
further aspects ofharmonic and tonal theory in another half-dozen treatises and many 
Shorter works and polemical writings published over the next four decades. Some of 
these later books were largely speculative in nature (Such as the NoyeQU SSte]te de 
MMStGUE 太 EozigUe of 1726, the DEjNONStUNON 2 j1C2e de DaiONie of 1750, Or the 
OUSe7vazio15S SU 0te 2Stct bo MUNSigUe of 1754); others are almost entirely practi- 
cal in orientation (the Disseytatiop SU es HEyejtes MEtoades daccoNtzbUG1NENMENE Of 1732 
and the Code de71NWSigxe batgUe of 1761);and still others are like the Tyaitin combin- 
ing both (the GeEjelyatioxz pa711ONiGUe of 1737). 


及 CNMNEUN3 友 eo1ies Ce7 友 e TraitE 


In practical matters,there were Several importantadditions to Rameau?s theoryafterthe 
Taiti. Among the most important are the introduction of the SUpdoN10NE (SOWNS- 
ComMzt0Nte) and the term for doxble ezbloi in the Noeax systeie (1726), both of which 
became central to his theory oftonality in the Cezpiyatioxz pa71ONigUe (1737),even though 
both notions are already implicitly present in his Tyatte. Beginning With the CExzEJUxON 
Ha7lO1NigUe,he posits thetonal organization ofa keyas thetonicsurrounded byan UpPer 
and lower fifth - a dominant and subdominant. He referred to this organization as the 
妨 示 /eb7obo76oU becauseeach toneisthethird harmonicofthe previous oneand thus each 
notearisesasatriple ratio ofthe previous one. In C major,forinstance, 计 Fequals 1,then 
F, C, and G are 1:3:9. This provided him with three harmonic fnctions (although 
Rameauneverused theterm“function):thetonic,represented byatriad;thedominant， 
whose function it was to descend by fifth and which carried a seventh; and the supdomi- 
nant, whose function it was to ascend by fifth and which carried an added-sixth chord. 
In line with the newly discovered symmetry ofthis harmonic arrangement, Rameau 
posited the sixth above his supdominant as derived fom the Same dissonant third 
added above the dominant to create the dissonant seventh, but now Placed below the 
Subdominant (Shown in Fig. 24.1; See also Example 23.2, p. 734). Both dissonances 
tended to thethird ofthe tonicfor resolution. Butunlike the mechanisticmodel ofdis- 
Sonant dominant Sevenths that motivate harmonic directionajlity in the 7TyaitE, the 
model of the triple proportion in the GeExzelyatioz Ha7MiONigUe emphasizes the gravita- 
tional power of the central tonic to draw its dominant suUbordinates toward itself.13 


13 Concerning Rameaus quite explicit reliance upon Newtonian theories of gravitation to model his 
notion of tonal attraction, see Christensen, RaNEQU 0Nd4 MUSiCXL 7TNOUGAb PP. 185-93. 
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Figure 24.1 Rameau”s demonstration ofthe symmetrical relation between 
subdominant and dominant with added minor third 


With these Primary functions in place, Rameau novw offered insights into the rela- 
tionship between the diatonic scale and a key. Plate 24.3, ffom the DeExzoNStaziON 4 
12tlC2e de Patolie of 175go, illustrates hovw Rameau utilized his new ideas to show 
the origins ofthe major Scale in harmony. In effect, this was his reformulation of the 
“Rule of the Octave” from a thorough-bass scale to the harmonic basis of a melodic 
Scale. Rameau thereby argued that the scale (melody) originates in harmony, not the 
other way around. This would be a critical argument in his debate with Rousseau con- 
cerning the respective priorities of melody and harmony. 

The graphic shows Rameau?s interpretation of the harmonic foundation of the C- 
majorscale.Thenotes ofC major (: 岂 ye,Mlisetc.)appearinthesecondline from thetop. 
G (soj) is repeated, because Rameau in this interpretation finds the scale to arise from 
two tetrachords (shown above the example by the arches over C-F and G-C), with a 
“disjunction? between them ('ici la disjonction?) to cover the three consecutive whole 
tones ('Trois tons de suite). The interval between each tone appears above each pair of 
notes: two types of whole tones (the "major tone" [9:8] and “minor tone” [1o:9]) and 
one “major semitone: (16:15). Each tetrachord is harmonized as a triple proportion 
(Basse fondamentale en proportion triple):3:9:27 for FE,C,and G in the lower tetra- 
chord,and 9:27:81 forC,G,and D in the upper tetrachord. 


4coUStCQL7eV1S101S CNQ 7ESONUILCE 


Rameau applied much of his energy over his final four decades (that is, when he was 
not composing the operas and ballets that made him the most important French com- 
poser of the eighteenth century) to fnding a systematic or natural basis for his practi- 
cal theories, and to debating with the leading philosophers and scientists of the day 
Over these aspects of his theories. In the 7yaite, he based his harmonic theories on the 
ratios that derive from harmonic and arithmetic division of a vibrating String. Shortly 
after the 7Tyaiti was published, he became aware of the acoustical research of Joseph 
Sauveur demonstrating that the ratios that arose from the harmonic division of a 
vibrating string were in factaudible in the resonance of that String (the co1bs SO1NO7e OF 
“resonant body>” as Rameau called ib). As Father Bernard Castel, an infuential friend 
of Rameau?s, Put it in a 1722 review of the Tazt,“Nature gives us the same System 
that M. Rameau discovered in numbers.214 


14 Ibid.,p. 133. On Sauveur?s discovery, See Chapter 9, pp. 252-53. 
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Plate 24.3 The octave Scale, ffom Rameau, DExtoNStUEON QU z1TlC2e de PRa71O1NT2， 
Plate C 


Theimportance ofthis realization for Rameau cannotbeunderestimated.“Nature> 
wasapotenttalisman ofEnlightenmentthoughtin all areas.Rameau?s realization that 
much ofwhat he had deduced painstakingly from the ratios of a vibrating String actu- 
ally occurred in Nature caused him to redefine the very basis of harmonic theoryy in 
essence changing it 位 om a Cartesian deductive System to a Newtonian empirical 
System. The preface of the 7Tyait states in Cartesian fashion that“Music is a science 
which should have definite rules; these rules should be drawn from an evident Princi- 
ple; and this Principle cannot really be known to us without the aid of mathematicSs.? 
He had totally recast these axiomatic Statements by the time he wrote his Cejzlyaztioz 
Ha71ONigUe in 1737:“Mnusic is a physico-mathematical science; Sound is its physical 
object, and the ratios found between different sounds constitute its mathematical 
object.”Invoking numerous empirical demonstrations and experiments as a proof for 
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the co1bs So10O7e (patterned self-consciously upon the model of Newtonian optics)， 
Rameau believed his musical theories were now on a par with the most advanced 
Scientific discoveries oftheage.5 Indeed,during this period,heassiduously cultivated 
the support ofleading scientists and scientific academies. 

He also interacted with many of the leading figures of the French Enlightenment: 
Voltaire (1694-1778，one of whose librettos Rameau Set in 1745)，Jean-Jacques 
Rousseau (1712-78, who wrote some of the musical articles for the Beyclobldie that 
Rameau had been asked to wiite), Denis Diderot (1713-84，who helped Rameau 
author his_ Demolstratoz), and Jean Le Rond dAlembert (1717-83, who, although he 
knew little about music, published a widely distributed prEcis of Rameau?s theories in 
1752).As infuential as these 加 pilosobpes were to Rameau in the development ofhis the- 
ories, Rameau?s ideas also inspired the 加 pzlosojppes in the development of their own 
thoughts on a range of metaphysical and aesthetic issues. 

If Rameau delighted in fnding a“natural”basis for music in the co1js 50101e, his 
accomplishment proved precarious. The co1bs SO1O7e Was no more able to offer a direct 
generation of the minor triad than were the string divisions with which Rameau orig- 
inallystruggled. (Atone pointin the Gelzulxatioz pa7AONGUe Rameau SUggested the exXis- 
tence of a putative “undertone” series of partials replicating an arithmetic division of 
the octave as a“natural>” origin fortheminortriad; buthe quicklyabandoned this idea 
when dAlembert showed the acoustical evidence of such a series to be illusory) NOr 
could the co1zbps so1oe offer a convincing explanation for the subdominant harmony. In 
the triple proportion, the subdominant (as the lowestnumpber in the proportion) and 
not the tonic seemed to be generator of the key. The source of the problem is that the 
Subdominant note does not exist in the harmonic series over the tonic. Ifthe subdom- 
inant had had its origin explained by an arithmetic series,， Rameau could not have 
claimed that the co1s So10O7e bore a causal relationship with tonal StrUctures. 

In his fnal fifteen years, Rameau struggled with these and many other speculative 
issues, often engaging in bitter polemical wars with the pzlosobpes. Despite Rameau?s 
impeccable tonal intuitions,he was no match in such intellectual arguments,and bythe 
end ofhis life he was widely perceived as defensive and misguided - thevery opposite of 
the“enlightened>? MUsSicieN-bjizlosobjpe he was initially celebrated to be. (It certainly did 
nothelp matters thatin his lastyears,Rameaus writingstookamarkedly mystical turn， 
with quasi-Rosicrucian speculations over the omnipotence ofthe co7js SO1012.) 

Rameau was hardly alone among musicians in the eighteenth century in Seeking a 
“scientific” basis for common musical structures. The violinist and composer 
Giuseppe Tartini (1692-177o), for instance, like Rameau, wrote Practical works (on 
violin playing and ornamentation) as well as theory treatises of a highly speculative 
nature. Drawing Upon his experience as a violinist, Tartini thought that the acoustic 
phenomenon of the“third sound” (terzo 如 ol0; what is now called a first-order 
difference tone) mightoffer an alternative source ofharmony to Rameau?s co1bs SO101e. 


159 For more on the epistemological vacillations of Rameau, see Chapter 3, pp. 85-88, 91. 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


772 JOEL LESTER 


He developed this theory in his 1754 treatise，whose title claimed to treat music 
“according to the true science ofharmony>”(see also Chapter 9, pp. 254-56). But like 
Rameauand all others who have attempted such "scientific derivations”Tartini failed 
atthebasictaskofderiving themajorand minortriads in a consistentmanner. Nor did 
his theories offer the comprehensive explanation of musical practice that Rameau?S 
fundamental bass did,despitethelatter?s shortcomings as a strictly scientific” theory. 

Accomplished musicians such as Rameau and Tartini always Understood that their 
Primary theoretical mission was to explain the musical practice of their time. For 
instance, when Rameau found his speculative side arguing against his Practical music 
knowledge,he frequently invoked license”to explain ausage. Nonmusicians (Such as 
dAlembertand the eminent mathematician Leonhard Euler [17o7-83], whose music- 
theory treatise appeared in 1739), by contrast, often began from the premise that, as 
Stated in 1753 by the Swiss painter and scientist Jean-Adam Serre (17o4-88)， “artists 
who are most accomplished in their art are 训 -Ssuited . . . to give the public a true 
theory>”One of Rameau?s pupils, Pierre-Joseph Roussier (c. 1716-92), Went So far as 
to criticize Rameau in 1765 for having included in his theorizing“concepts of practice 
and routine from which he was unable to completely free himself as they had been 
unfortunately inculcated into him since early childhood.”As intriguing it may be to 
trace Rameau?s speculativethinkingasitinteracted with thetrends oftheage,his prac- 
tical theorizing was whattransformed forever the manner in which musicians thought 
about musical Structure. 


Rameau?s legacy 


Rameau's theory of the fundamental bass - 让 not the co71js SO1O1e - Spread rapidly 
throughout Europe,even though few non-French musicians cited Rameau by name OFr 
Seem to have read his works first-hand. For instance, Heinichen?s 1728 discussion of 
Seventh chords is based on Rameau?s 7Tyai 好 . John Frederick Lampe (c. 1703-51)，a 
German opera composer who moved to London in 1725,clearly differentiated in 1737 
between as“natural bass” (equivalentto Rameau?s fundamental bass)and thethorough 
bass,and he graphically illustrated how a key was organized by the tonic fanked sym- 
metrically by its dominantand subdominant. Bythe middle ofthe eighteenth century 
Rameau's theories had clearly influenced the fundamental perspective on musical 
Structure of most musicians - even those who claimed to reject his theories. For 
instance, C. P. E. Bach (1714-88) loudly decried Rameauian theory in a letter from the 
177os; butin his 1762 thorough-bass manual,hebegins by discussing 5/3,6/3,and 6/4 
chords -an ordering ofharmonies that does notappear in pre-Rameau thorough-bass 
manuals.!6 Attributions of chord roots, the primacy of triads and seventh chords as 


16 Christensen argues that Bach?s vocal animosity toward Rameau is based as much on political ten- 
Sions (associated with Bach?s rivalry with another Rameau acolyte in Berlin, Christoph Nichelmann) as 
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basic harmonies, the importance of the subdominant as a functional complement to 
the dominant, harmonic progression being determined by root progressions - these 
and other features became part of common musical parlance. In dozens of treatises 
published in the second half of the eighteenth century, theorists throughout Europe 
worked within the Rameauian paradigm of the fundamental bass. 

Manyofthesetheorists attempted to refineaspects ofRameau?sarguments thatthey 
perceived as faulty or under-developed. For instance，Johann Philipp Kirnberger 
(1721-83),aBerlin theoristwho had studied briefly with J. S. Bach,attempted to clarify 
Rameau?s theory of szbbjositoz by distinguishing between“essential”dissonant SevV- 
enths that belonged to some “dominant”harmony and could be introduced without 
Preparation,and'“accidental”dissonancesarising frfom suspensions,andhenceneeding 
to be introduced through voice-leading preparation. This was an early stage in the his- 
torical process of differentiating chords from simultaneities formed by nonharmonic 
tones. 

During this period, terminological problems precluded a clear Statement of the 
generaltopicofnonharmonictones.Traditional German terminology derived from stzje 
CNtic0 coOUnterpoint or thorough-bass traditions differentiated 瑟 azbptjotez or Principal 
notes that occurred on the beat from NepetoteN or Subsidiary notes that occurred after 
the beat, ignoring whether NebezMlotel were COnsonant or dissonant, Or chord tones OFT 
nonharmonic tones. Friedrich Wilhelm Marpurg (1718-95), a prolific writer based in 
Berlin,differentiated anotexsharmonicand metrical status by referring in 1755 to notes 
on weak metrical points as harmonicsubsidiary notes (pa7MONiSCHe Nepe1NOte1 as in Tep- 
etitions Or arpeggiations) versus passing (QUichgepede) OFT changing notes 
(IY2zcpsebnotej). Butnotuntil the nineteenth century did generic terms fornonharmonic 
or foreign tones allow the clear distinction that is universally understood today. 

Despite the many theoretical disputes engendered byRameau?s speculative Writings， 
the practical value of the fundamental bass for teaching composition and analysis 
proved attractive to musicians across Europe. Kirnberger and Christoph Nichelmann 
(1717-62, another pupil of J]. S. Bach?s), who claimed their ideas were based on J. S. 
Bach?s teaching, analyzed Bach compositions using the fundamental bass.!7 Mozart 
employed the fundamental bass in the mid-178os when he taught harmony and com- 
position to two pupils. Even discussions of thorough bass or counterpoint Were 
couched in harmonic terms. Heinrich Christoph Koch (1749-1816) used the term 
“Species counterpoint” to refer to a graded series of increasingly complex chordal 
vocabularies to be used in harmonization exercises. Johann Georg Albrechtsberger 
(1736-18o9),one of Beethoven?s composition teachers in the early 179oSs,recast Fuxian 
Species counterpoint in 179o,explaining that before writing a couUnterpoint to a CQ1tS 


on fundamental theoretical differences. See Christensen,“Nichelmann contra C. Ph. E. Bach.”Also see 
Christensen,“C. 了 P.E. Bach?s Te7xsycl and its Context in Eighteenth-CenturyThorough-Bass Pedagogy?” 
17 Kirnberger“Die wahren Grundsitze”; Nichelmann“Die Melodie”; excerpts of analyses by both 
theorists of music byJ. S. Bach appear in Lester, Coztbos 育 OU0L Teo7。 ppP. 221, 248. 
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Jils, the student Should first examine the harmonies underlying that CQNtS NS. 
(See also Chapter 18, pp. 583-84.) 

Various writers invented analytical symbols to refer to the harmonies of a key. The 
Irish theorist John Trydell (c. 1715-76) proposed labeling chord roots by“harmonical 
figures”in 1766 (an invention disseminated via the 1771l edition of the Expcyclobpaedia 
Bita71ttC0); the German theorist and composer AbbE Vogler (1749-1814) used a few 
roman numerals later that decade; and Gottfried Weber (1779-1839) made roman 
numerals standard musical symbols in 1817. By the early nineteenth centuryythis led to 
the 5 好 jejtheoxie (Scale-step theory) that defined the role ofa harmony by its placement 
in the key. Another strand of Rameauian thinking - his discussions ofthe roles oftonic， 
dominant, and subdominant chords in deftining a key - infuenced a number of eigh- 
teenth-century thinkers，such as Christoph Gottlieb Schroter (1699-1782)，Georg 
Andreas Sorge (1703-78), and Johann Friedrich Daube (c. 173o-97). But a 名]l]-blown 
theory of harmonic functions did not fower until the work of Hugo Riemann 
(1849-1917) late in the nineteenth century. Still other theorists in the nineteenth 
century-notablyin Austria- retained thefundamental bassasapedagogical tool,albeit 
infused with elaborated interpolations and elisions in order to accommodate the 
increasingly chromatic harmoniclanguageexplored by nineteenth-century coOmPposers. 
Thus,Sttjexztiheoxie,thefundamentalbass,and functionaltheory-three primary strands 
of nineteenth-century harmonic theory -all trace their roots to Rameau. 

At the Same time, even though Rameau had focused on the nature of harmonic 
motion，and various eighteenth-century perspectives articulated the interactions 
between underlying Structures and musical Surfaces, later eighteenth-century har- 
monic theory bequeathed to the nineteenth century an unfortunate preoccupation 
with verticajities at the expense of the role of linear factors in musical structure, and 
provided no conceptual framework within which to discuss the interaction of local 
Structures (chord-to-chord and larger progressions) with phrasing and form. These 
topics were left for later generations and perspectives - and, in Some fundamental 
ways, remain open today. 

In summary eighteenth-centuryharmonictheory-largelyRameauian theoryand its 
legacy - transformed earlier thinking about how pitches interacted, and laid the 
groundwork for conceptualizations about harmony, voice-leading, and the forces that 
give directionality to tonal music, leavinga profound legacy ofsolutions and challenges 
that still reverberate today. Even more resonant, however, was the intellectual legiti- 
macy with which Rameau stamped his ambitious project. Largely because of the per- 
Sonal influence of Rameau, harmonic theory came to be understood as a science - 
indeed, a cutting-edge science attracting the attention of the leading Scientists, mathe- 
maticians,and philosophers ofthe day. Only rarely in the history ofthe West has music 
theory (or even music) been so close to the vortex of cultural discourse in its profound 
Synthesis ofpractical and speculative concerns. Notuntil the mature works of Schenker 
nearly two centuries after Rameaus 7yait was a theorist to offer a Substantially 
differentyetcompelling vision ofmusical structure ofcomparable powerand infuence. 
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Nineteenth-century harmonic theory: the 
Austro-German legacy 


DAVID W. BERNSTEIN 


Today most scholars agree that Rameau was the founder of modern harmonic theory. 
As we have seen in the previous chapter, Rameau attempted to synthesize in his many 
writings a multiplicity of ideas - both old and new speculative and practical - into a 
unified theory oftonal harmony grounded uponasingleunderlying Principle,the co7zbps 
5010O1e (See Chapter 24, pp. 759-71). Ifhe did not succeed in creating atruly systematic 
and Stable theory of harmony owing to his many differing and often contradictory 
theoretical arfguments and intellectual borrowings, he nonetheless bequeathed to the 
nineteenth century a number of compelling and richly suggestive ideas that would 
inspire theorists in their own efforts. 

In this chapter, we will look at the evolution of harmonic theory in the nineteenth 
century. This is ofcourseavastand complex topic. Given the profound changes in har- 
monic ljanguage between 18oo and 19oo - a period covering the end of Viennese 
Classicism and closing with Schoenberg?s first tentative Steps beyond the tonal system 
-itis notsurprising that theorists expended extraordinary energy and eftorts in their 
attempts to rationalize this shifting practice. As it is impossible here to describe all of 
theseefforts in detail,wewilllimitourscopetothedevelopmentofAustro-Germanhar- 
monictheoryatradition which arguablyencompassessome ofthemostinnovativeand 
infuentialwritingsonthistopicfortheentirecentury. Withinthistradition,threeindi- 
vidualtrajectories can betracedbackbydiffering routestoRameau?sowntheory: scale- 
degree (Stxjexz) theory, fundamental-bass theory, and function theory. Whileall ofthese 
trajectories intersectin various ways (as theysurelydo in Rameau?s own writings),each 
will betreated individually byfocusing on a few representative advocates ofeach view: 
VoglerandWeberforscale-degreetheory'Sechterand Mayrbergerforfundamental-bass 
theory,and Riemannforfunction theory. Wewill then consider several polemics gener- 
ated bythesecolliding trajectories in the early twentieth century and conclude with an 
examination ofSchoenberg?sattempttofndamediation inhis own theoryofharmony. 


Scale-degree theory 


One ofthe central tenets of Rameau?s harmonic theory was that every chord was gen- 
erated from some fundamental sound belonging to a scale degree ofa given key. But as 


778 
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Scholars have long reminded us, clear notions of chordal scale degrees can be found in 
the seventeenth century (See Chapter 13, pp. 441-47; and Chapter 24, pp. 756-57). 
Thorough-bass pedagogues, for instance, SuUpplied rules for a performer to Select har- 
moniesaboveanunfgured bass.Theserules,often based on deciding which harmonies 
were appropriate for the individual scale degrees in a key, show a growing avwareneSss 
of tonal relations. Eighteenth-century thorough-bass manuals often included paradig- 
matic harmonizations ofascending and descending diatonic bass lines, called the7a9 人 e 
de Poctxye,which assigned specifc harmonies to the diatonic scale degrees in majorand 
minor.: Rameau, as we have Seen, was a Significant contributor to the development of 
Scale-degree theory. In his Tyaiti de Pamiopie,forexample,he differentiated between 
Seventh chords above the fifth scale degree ofa key (called domtztaNte-toxzigUe) and those 
that would appear above other non-tonic scale degrees (called simply do7tzNijtt 如 ). The 
added-sixth chord,however, was restricted to the fourth scale degree ofa key-achord 
hewould in later writings christen thesoxs-dozNiNtte (See Chapter 24,p.768).The des- 
ignation ofa given chord was determined by its Structure, i.e., whether it was a simple 
triad or contained one of Rameau?s two characteristic dissonances. But according to 
Carl Dahlhaus, such generalized designations do not properly constitute a full theory 
of chordal scale degrees (Stxje7xt 太 eoyie) ince they fail to make functional distinctions 
betweenall theharmonies builton thetones ofthe diatonic scale.zOthertheorists after 
Rameau attempted to offer an expanded correlation between chord types and scale 
degrees, including Georg Andreas Sorge (1703-78) in his Co7jedi2012 AQ7NUONZCUON 
(176o), and a lesser known Irish theorist named John Trydell (1715-76) in a treatise 
entitled TWO Essays 0o1 友 e 7Tpeo1 0N0 Pactice of Mosic (1766).3 But the first systematic 
Stt1ej 太 heoxie came in a series of treatises by an eccentric German musician and teacher 
named Georg Joseph Vogler. 


Vogler. AbbE Georg Joseph Vogler (1749-1814) studied speculative mnusic theory in 
Padua with Francesco Antonio Vallotti (1697-178o), through whom he undoubtedly 
became acquainted with the writings of Rameau and Giuseppe Tartini. Following his 
Studies in Italy, Vogler established a public conservatory in Mannheim in 1776 for 
which he published several treatises，including his 7o7yisseNsCpa 在 20204 701SEZR2INSE 
(1776).4 His activities as a composer,theorist,and organ builder took him to such cities 
as Stockholm, Copenhagen, Munich, Prague, and Vienna.; 

Infuenced bythe same Cartesian rationalism promulgated by Rameau,Vogler main- 
tained that the science of music was drawn from a single Principle. All necessary 
musical proportions,Vogler argued,could be derived 从 om the resonance ofthe vibrat- 
ing String. But unjlike Rameau, Vogler exceeded Zarlino>s sea1t0 of six partials and 
reached up to the sixteenth partial. In order to make these higher partials audible and 


1 See Example 24.1,p.757 and Chapter 13, p. 443. 2 Dahlhaus, Stxdies, p. 26. 

3 Lester, Coytjos 说 OU101 7TNeo 思 7 PP. 207-08. 

4 Graves, Ji Praise of BaiO10，pp. 3-4. Gravess book offers the most comprehensive discussion of 
Voglers music theories, especially Chapters 1 and 2, pp. 13-84. 5 Ibid., pp. 5 储 
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comprehensible,Vogler devised an instrument called the 7o7z1pa4ss, consisting of eight 
Strings with up to Sixteen fixed bridges. By plotting out the various ratios engendered 
by these higher partials, Vogler was able to derive the “natural>” major scale from the 
eighth through Sixteenth partials，containing both a raised fourth and a natural 
Seventh: 台 g, a, b(, c, d, et), el, and 和 The natural Scale served as a model for the 
“artificial” majorand minorscales,which Vogler derived from triads one and two fifths 
above "fundamental” triads on Fand D (F-A-C, C-E-G, G-B-D and D-F-A,A-C-E 
and E-G-B). 

Vogler”s next Step was to form triads on the remaining degrees of these “artificial>” 
Scales. Every major, minor, and diminished triad that could be placed over a scale 
degree in a major or minor Scale was considered byVogler to be fandamental. (Unlike 
Rameau, he did not concern himself with an acoustical generative explanation for 
minor or diminished triads.) To designate the scale-degree Placement ofthese chords， 
Vogler introduced roman numeral designations. Although earlier theorists had pro- 
posed analogous notations and terminologies for identifying chordal scale degrees， 
Vogler was the first theorist to use roman numerals consistently.4 

The primacy of the triad is reinforced by Vogler”s system of reduction” through 
which even the most complex simultaneity may be explained as a Simple triad 
(DARa9) by virtue of several categories of displacement: suspension, anticipation， 
appoggiatura, etc.7 Vogler's System of reduction, which he applied in analyses of his 
OWn Works,s is noteworthy for its strong demarcation between harmony and voice- 
leading. In fact, several scholars have suggested thathis theory ofreduction anticipates 
Heinrich Schenker?s notion ofstructural levels.9 

Vogler analyzed his chords according to their behaviour in a series of archetypal 
cadential formulations called Scplxss12le. Critical for Vogler was the chromatic leading 
tone in helping to define a cadence. In his 五 wdbUCA ZU7 瑟 C1MLONieLepye (18o2), Vogler 
lists ten such cadences possessing various degrees of closure: I-V, V-I, IV-I,VII-I,and 
#IV-V in major; V-I, I-V, #VII-I,#HIV-V, and II-Vin minor.ie The diminished chord on 
#IV in major (FE#-A-C in C majorn and the irregulartriad on #IV in minor (D#-EF-AinA 
minor) are both derived from Vogler?s“natural”scale, and are analogously cadential 
(CScplhss1z101issi7) to the dominant as the leading-tone chord is to the tonic. 

In his 7o7ongy1sseNsCpa 太 24 701SezR2015 坟 Vogler claimed that modulations are best 
limited to keys with only one additional sharp or fat 这 a work is to maintain its tonal 
unity. Thus, ffom C major, one may modulate to five keys:A minor, G major, E minor， 


6 Properly speaking, Vogler designated only the leading-tone chord (VIJ) in his 7Dzssexscpa 丰 20104 
7D1Sezp200st (D. 82). It was only in his later 互 zzdbxcz (18o2) that he applied roman numerals to all scale 
degrees. For earlier uses of roman numerals, see Chapter 24, p. 774. 

7 Vogler, atdbxcjp, p. 6. For a discussion of Vogler?s “reduction” theory, see Graves, “AbbE Voglers 
Theory of Reduction.” 

8 See,for example,Voglers Zooei 014 d1ets 杂 7 Priludiey (translated in Bent, M4NC,vol. II, pp. 132-45). 
9 Morgan,“Schenker and the Theoretical Tradition”Pp. 88; Graves，“Abbe Voglers Theory of 
Reduction,”p. 64. 10 Vogler, Botdbxcp ,Table II(%zehn Schlussfalle”). 

11 Vogler, 7D7mW1sSe1sCpa 丰 2014 701SeZR200S 思 PP. 7O-72. 
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Example 25.1 Progressions ffom Vogler?s 五 oztd2pUcp 221 五 CONieleye (TableVID) 
illustrating“multiple meaning>” 


而 而 be 时 
和 茸 于 
多 他 反 他 pe 包 3 把 攻 可 

VII4 
FE 他 2 要 


VI 划 VII VII# 
b. 
| | | | 
志 把 
-9:- 把 2 4 
IV# 
列 到 
V 


D minor,andF major.1 However,asachurch organistwellversed in theartofimprov- 
isation, he understood the need to consider modulation to keys beyond this restric- 
tion.Thus,Vogleradmitted the possibility ofmodulation to the major and minor Keys 
On every degree in the chromatic scale.2” And in an essay entitled “Summe der 
Harmonik>”(1778-81) as well as in his 五 wdbUcA ZU17 瑟 Q1MONiELepye, we fnd exhaustive 
lists of modulations to chromatically related keys.13 These discussions of chromatic 
relations were forward-lookingi they established an avenue of research that Was con- 
tinued at mid-century by such“progressive”theorists as Carl Friedrich Weitzman 
(18o8-8o) and 志 .JJ. Vincent (1819-1901).14 
Modulation,inVogler?ssystem,mayexploitthe“multiplemeaning”(Mepydext9ke 芍 
of chords. He described two types ofmultiple meaning. The first occurs when a chord 
onagiven Scale degree is reinterpreted as belonging to a different degree of a nevw key. 
Thesecond takes place bymeans ofenharmonic reinterpretation; a diminished seventh 
chord, for example, may be enharmonically respelled, thus resolving in four different 


12 Ibid., p. 84. 13 See, for example, Vogler, 如 adbUC1 Tables IX-XI. 
14 Forfurther discussion of Weitzmann and Vincent, see Wason, “Progressive HarmonicTheory>”Also 
See Chapter 1o, p. 286. 
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keys (See Example 25.1a). Similarly, a chord built on the raised fourth degree of his 
“natural” Scale with an added seventh (e.g., G#-Bb-D-Fin D minor may be respelled 
asadominant seventh chord (Ab-Bb-D-EFin Eb major35 (See Example25.1b). 

Vogler”s awkward system of harmonic theory suffered from numerous logical and 
empirical problems, and it cannot be Said to have enjoyed any Subsequent Support by 
theorists. However,a few practical elements ofhis theory did haveamorelasting infu- 
ence: roman numeral notation was adopted by subsequent generations of theorists; 
andhis ideas concerning modulationand multiple meaningsupplied them with a strat- 
egy to explain increasingly intractable chromatic progressions. 


Weber. Most music theorists in the early nineteenth century tended to eschew the 
Speculative side of harmonic theory in favor of more practical considerations. Typical 
was the German theorist and composer Gottfried Weber (1779-1839). In his three- 
volume TeE7sSUcp eey 9eo7Ujtetell THeoxie der 7015etzlottst (1817-21)，Weber criticized 
music theorists forlagging miserably behind musical practice. He believed that theory 
depends on practice for its very Substance. Weber's model was the mnusic of the 
Viennese Classical tradition, his theory was guided by standards that he derived from 
careful examination of this repertory as well as from his own taste and aesthetic judg- 
ment. The predominant method he employed was thus descriptive and empirical 
rather than deductive as Was the case for theorists in the more speculative tradition of 
harmonic theory exzemplifed by Rameau.16 

Theuseofthe word"systematic” (9eo7djetez) in thetitle of Weber?s Te7sxcp is some- 
what misleading, for, as stated in his preface, a _ scientifically grounded systematic 
theory of music is not possible, since musical theory cannot be reduced to a single first 
Principle. The“systematic”aspect of the Texsxucp lies more in its organization, the 
natural order and unencumbered presentation of its contents. Weber was among the 
mostadamant critics of those theorists who rely upon acoustics for their Systems. He 
rejected both mathematical and physical explanations for musical relations as useless 
pedantry. Composers such as Mozart, Haydn, Bach,or Palestrina, Weber declared,had 
little useforthe knowledge that a perfect fifth is in the ratio of2:3.!7 The scale is obvi- 
ously not derived ffom the overtone series, 加 ace Vogler, since it cannot produce all the 
notes of the diatonic scale in tune. He also chided theorists such as Rameau, Marpurg， 
and dAlembert for attempting to derive the minor triad from nature. 

Weber was particularly critical of Vogler's Student Justin Heinrich 天 necht 
(1752-1817)18 for his large and unwieldy number of chords and complicated nota- 
tional System.19 Instead,，VWeber posited only seven fundamental chord types: three 


15 Vogler, Fatadbxcp TablesVIIandVIII.Voglersupplied the chordal roots in theloweststa 任 when they 
donotappearin thebass.NotethatVoglers natural seventh chord builton IV# in Example25.1b would 
be described by later theorists as an inversion ofa (German>) augmented sixth chord built on 6. 

16 Rummenholler“Der deskriptive Theoriebegri 企 .” 17 Weber, YESUc (2nd edn.)，Vol. I, p. 21. 
18 Knecht, Eeettzjmye7R de7 万 CONI2. 19 Weber, TeETSxcjp, vol. I, p. 194. 
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triads (minor, major, and diminished) and four seventh chords (dominant，minor， 
major, and half-diminished). As did several eighteenth-century theorists, Weber con- 
Sidered the diminished seventh to bea minor ninth chord with a missing root and not 
atrue 包 ndamental chord. Most other chords, according to Weber, are derived from 
those seven fundamental harmonies through chromatic alteration, linear embellish- 
ment, ortheaddition oftones. But notall harmony is reducible to these seven chords. 
Weber acknowledged more complex, yet independent harmonies, such as major and 
minor ninth chords. Their existence was based upon examples from the literature in 
which the dissonant ninth, in his view is not treated as a SUspension. 

Weber presented his theory of chordal scale degrees following his discussion ofthe 
fundamental harmonies and their transformations. In Weber”s judgment, the tonic， 
dominant, dominant seventh, and subpdominant chords express a key in its simplest 
form. These harmonies, as well as the remaining diatonic chords, are built upon the 
degrees of the major and minor scales. Weber utilized Vogler”s roman numeral nota- 
tion, but he refined it by using Upper and lower cases So as to be able to distinguish 
the qualities of triads. The result is fourteen fundamental harmonies (triads and 
Seventh chords) in the major mode and ten in minor. (A listing of Webers fndamen- 
tal harmonies along with their roman numeral Symbols may be found in Example 
23.3, p. 735.) 

Weber”s next concern Was - like Rameau”s - how these harmonies may progreSS 
from one to another. He calculated that there exist more than six thousand possible 
Progressions.22 Many of these progressions are Unusual or harsh-sounding. However， 
Weber was reluctant to provide the reader with rules for determining acceptable and 
Unacceptable progressions, Since Some of the less agreeable-Ssounding progressions 
might be usable within a Specific musical context. He criticized fundamental-bass 
theory for its focus on generalized prescriptions forharmonic succession as doomed to 
failure. Theory should never set arbitrary limitations for art, he arguedi it is through 
the analysis of works ofart that theory should deduce its rules.21: For example, Weber 
cited the rule, dictated byfundamental-bass theory, prohibiting the descentofthe fun- 
damental bass by step. He offered a counterexample with a passage from MozartS 
Requiem wherethefundamental bass descends from IVtoiiiitoiitoI (albeitas parallel 
6/3 chords).22 

Weberinvoked theempirical judgment oftheearto defineakeyinterms ofrelation- 
Ships around the tonic: 


When our ear perceives a Succession of tones and harmonies, itnaturally endeavours to 
fnd, amidst this multiplicity and variety, an internal connection - a relationship to a 
common central point. For, as, in every art, the mind Spontaneously desires to find a 
certain unity in the multiplicity - a centrality ofthe manifold parts - So itdoes here.The 


20 Ibid., vol. II, p. 173. 21 Ibid.,p. 2o4. 


22 Ibid., p. 204. The example in question is the“Domine Jesu”movement. A similar progression of 
Step-wise fundamental-bass motion (in this case ascending) can be seen in m. 3 of Example 25.2 below. 
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ear everywhere longs to perceive Some tone as a_ principal and central tone，Ssome 
harmonyas a principal harmony,around which the others revolve as acceSSories around 
their Principal, that is, around the predominant harmony.23 


The tonic, conceived in this manner, is the central point, an axis in relation to which 
the remaining harmonies are disposed. A key exerts its identity through the presence 
of chords built upon its Scale degrees, and it continues to exert this identity by a kind 
of inertia (CTyigzpe 坟 until a new chord not belonging to the original key is heard and 
establishes a new tonal center. Thus,unlike Rameau, Weber never held a unifying con- 
ception of tonality in which various modulations could be subsumed within a single 
governing key. For Weber, each modulation constituted a real change of key Example 
25.2 jllustrates this approach in an analysis ofa march from Mozart?s Die Zaxpbe1bte. 
Theletters identify the chord tones:R = root;, 工 = third,andF = fifth;thesolid slashes 
indicate non-harmonic tones. There are modulations from F major to C major (mm. 
5-8),and backtoFmajor(m. 9),which is then interrupted by“slightdigressions” (not 
Shown) into G minor (m. 11) and D minor (m. 13). The excerpt concludes with a 
“digression” to C major (which proceeds immediately back to FE majon). 

During the eighteenth century, German theorists sometimes referred to relation- 
Ships between keysusingtheterm Temyatdkcpa 太 .Keysweretypically classified accord- 
ing to Similarities in pitch content between diatonic collections.24 Such discussions 
found their way into nineteenth-century treatises, including Weber?s TY27SXc. His 
graphicillustration of key relations (7DNa1teVEmWUUNLACUapez) is shown in Plate 25.1.25 

Weber classified keys according to their 有 moatdkcpajigyade or degrees of relation- 
Ship with the tonic: first-degree relationships occur between adjacent keys on the hor- 
izontal and vertical axes of Weber?s chart. For example,G major,FmajorA minor,and 
Cminor are related to C major in the first degree.Keys immediately adjacent to those 
related tothetonicin thefirstdegreestand in asecond-degreerelationship to thetonic. 
Thus, D major G minor, Eb major,A major F minor, D minor, 上 E minor, and Bbp major 
are all related to C major in the second degree. Third-degree relationships occuT 
between the tonic and keys adjacent to those keys related to the tonic in the second 
degree. B minor, E major, FE# minor, Bbp minor, Ab major, and Eb minor all stand in a 
third-degree relationship to C major. 

Weber”s tonal grid exhaustively measures all key relationships according to their 
proximity to any tonic key, and thus supplants the more limited conceptual mapping 
of key relations afforded by the eighteenth-century musical circle (see Plate 13.1, p. 
445).Itis oneofthefirstofmany such tonal charts (or 7071etze) conceived by theorists， 
including Arthur von Oettingen (Figure 14.3, p. 463), Ottokar Hostinsky (Plate 23.1， 
p. 737) and Arnold Schoenberg (see below, Plate 25.2). Like Schoenberg, Weber takes 


23 Weber, THpeom) ofCoxmtzbpos 让 0o1, Vol. I, PP. 253-54. 

24 For example，see Kirnberger，7He 47t of Stict WMSicaL Comtzos 说 01，pp. 123-27. For a Survey of 
eighteenth- and nineteenth-century discussion of Temnaazakcpa 丰 and particularly several interesting cir- 
cularmodels depicting degrees ofrelationships in all twenty-four majorand minor keys,see Werts, “The 
Mnusical Circle of Johannes Mattheson.” 25 Weber, YET7SUcp vol. IT, p. 81. 
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Example 25.2 Webers analysis ofa passage ffom Mozarts Die Zaxpbez1bte from 7Ne 
THeomy ofMzsicaL Co1bos 店 01 Vol. I, Fig. 232, p. 399 


(Fig. 232.) From Mozart's Magic Flute. 
】 Marciu 15“. 2 3 4 5 
了 及 


了 8 
了 及 卫 了 及 下 
0 -se 全 一 -一 ER 
| 已 一 用 一手 一 一 & 一 | 一 
了 了 :R BR BR 
人 本 三 三 三 二 生生 
| 
3 一 二 于 二 二 志 二 二 一 
II V7 人 二 


into account both similarities in pitch contentand parallelisms in scalar Structure. The 
keys on the vertical axes relate by the cycle of ffths,and thus according to their scalar 
pitch content. The keys on horizontal axes are organized by parallel and relative 
major/minor relationships; they are grouped by their Structural similarities (Such as a 
common dominant and root of the tonic triad, as in the case with C major and C 
minon. The scale, however, retains its organizing role in Weber's theory. His discus- 
Sion of key relationships remains consistent with the orientation of his approach to 
harmony as a theory ofchordal scale degrees. 

Vogler?s concept of“multiple meaning”(Mepyaextpe 克 becomes a critical compo- 
nent in Weber”s analytical theory; he applied the notion far beyond the more limited 
domain envisioned byVoglerto modelthecognitive choicesan ideal listener faces when 
closely attending to any given musical progression.26 Webers approach to maultiple 


26 Foradetailed discussion oftheseapplications,see Saslaw “Gottfried Weberand Multiple Meaning.” 
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生 和 下 电 蕊 蕊 到 
ter Tourtenpenrtyantltsehrjoen， 


有 一 一 
] | | | | | | | | 
和 一 下 一 下 一 大 一 天 一 9 一 0 一 er 一 BR 
1 | | | | | 
人 
| [ | | | | | 
-on 拉 人 一 了 一 有 一 一 0 一 天 
1 | | 1 | | | 
一 一 一 
1 | | | | 
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1 1! JI | 


和 一 有 一 4 一 庆 一 大 一 Pt 一 和 
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| 
下 
| | | 1 | | 1 1 | 
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| | | | II 1 1 1 


了 es 一 ez 一 时 cr 人 ce 一 一 一 人 一 


Plate 25.1 Weber's chart of key relationships ffom the Te7rsxcp, (2nd edn.) vol. II， 
p. 81 


meaning is clearly to be seen in his celebrated analysis of the introduction of MozZart?S 
“Dissonance”Quartet (区 .465),a passage Whose clashing dissonances and meandering 
modulations confounded contemporary critics.2Thefirstfourmeasures ofthe quartet 
are Shown in a reduction in Example 25.3. 
TheopeningCinthecelloisambiguous,accordingtoVWeber,and showsthemultiple 
meaningasingle pitch may project.The listener,upon hearing the solitary C, does not 


27 Weber”s analysis appears in the 183o-32 edition of his Te7sycp, vol. III, pp. 196-226. 
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Example 25.3 ”Mozart “Dissonance” Quartet (多 .465), first movement, mm. 1-4， 
Teduction 


专 开 有 三 三 三 三 : 
人 

人 

本 和 如一 二 和 


knowwhetherthekeyisCmajororC minor.TheAb playedbytheviolaon thelastbeat 
creates yet another ambiguity; Weber claimed that it is unclear whether the interval 
formed with the Cis an augmented ffth (C-G 相 ora minor sixth (C-Ab). In the former 
interpretation, G# is an incomplete neighbor ofA.The latter may be construed as part 
ofanAb majortriad (IinAb majororVIin C minorm oranF minortriad (ivin C minor or 
iinF minor).Theentrance ofthe Eb bythe second violin in m. 2 narrows down the posS- 
Sibilities to the first set of interpretations. But Weber notes that it remains to be Seen 
whethertheAb isin 包 ctachordtoneoranembellisnpmentofthefollowingG.Whenthe 
Ab does in fact proceed to G,thefirstviolin soundsatthesametimeanAl,thus creating 
astartling”cross relation with theAb.Theresultantharmony itselfpossesses multiple 
meanings;asahal 人 diminished seventh chord (A-C-Eb-G)itmayberegistered eitheras 
viis7 in Bb major or iio7in G minor. When the G in theviola part moves to F# and the Pb 
movestoD in the second violin,thisambiguity is temporarily resolved; the ear realizes 
thatG wasin factnotachord tone.Theharmonyin m.2isactuallyaD7chord,thedom- 
inantofthe dominantin C minor to which it resolves in m. 3. Weber?s harmonic analy- 
Sis,which extendsthrough m. 8,continues to trackanidealized listener?s perception of 
the passage chord by chord.The resultis an analysis that is historically noteworthy for 
its elegant descriptive ljanguage and its quasi-phenomenological awareness of musical 
harmonyasitunfolds in time.2 

Webers roman numeral notation System achieved widespread popularity in the 
Second half of the nineteenth century, appearing in treatises, for example, by Ernst 
Friedrich Richter, Salomon Jadassohn,and Simon Sechter.29 His ideas also migrated to 
France, where they were incorporated first by Daniel Jelensperger (183o), and then 
later in Gustave Lefevres TyUaiti dpa71ioNie (1889). An English translation by James 
Warner in 1842 introduced Weber”s practical approach to harmony to British readers. 
(His infuence is particularly evident in the writings of the most important Victorian 
theorist, Pbenezer Prout.) And a subsequent reissue of Warner?s translation in Boston 
helped to establish a roman numeral style of harmonic analysis in America during the 
28 Ian Bent provides a most illuminating discussion of this famous analysis by Weber as an introduc- 


tion to his translation of this excerpt in WM4NC, vol. I, pp. 157-6o. 
29 Richter, Zep7pgxcps Sechter, G7Uldsitze; Jadassohn, Melod 认 2000 有 X7MONIR. See also Chapter 2, p. 64. 
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nineteenth century (especially in the writings of Percy Goetschius and George W. 
Chadwick).39 


Viennese fundamental-bass theory 


Rameau's primary legacy to the nineteenth century, as already suggested, lay not So 
much in the Specifics of his theory of the fundamental bass as in the more expansive 
notions of harmonic tonality he bequeathed, well exemplified in the Stzjeztheoie of 
Weber. Nonetheless, aspects of Rameau?s fundamental bass Survived well into the 
nineteenth century. This was especially so in Vienna, where arguably the most 名 ]|- 
blown theory of the fandamental bass ever conceived was taught by Simon Sechter. 


Sechter. A respected church organist and renowned contrapuntist, Simon Sechter 
(1788-1867) became perhaps the most influential teacher of music theory in Vienna 
during the nineteenth century, eventually earning a prestigious appointment at the 
Vienna Conservatory, where he taught, among others, the young composer Anton 
Bruckner. (See also Chapter 2，p. 62.) His theoretical works，most notably his 
GTUU4Sitze de7 MUNSIRQLScHe KoNtzbosio1 (1853-54), helped to revitalize Viennese har- 
monic theory, which had hitherto been dominated bya rather regressive reliance Upon 
classical fgured-bass pedagogy. Disseminated by his many students, Sechter?s teach- 
ings eventually found their way into twentieth-century treatises on harmony by 
Schoenberg and Schenker.31 

Sechter brought to the thorough-bass teachings of his contemporaries an infusion 
ofboth fundamental-bass theory and chordal scale-degree theory32 Notunjlike Weber， 
Sechter begins his C7zW4sitze with the scale,and he proceeds to an examination ofthe 
chords formed on each of its degrees. Sechter lists both triads and seventh chords as 
fondamental harmonies. (And as with most other Stxjexztjpeo7ie pedagogues, Sechter 
does not try to justify the generation of these chords in any scientific way.) Since he 
conflates the three traditional forms ofthe minor scale into one, he arrives at thirteen 
diatonic triads in a minor key and seven in a major. To label these harmonies, Sechter 
utilizes both jletter notation and the roman numerals popularized by Vogler and 
Weber. A key, according to Sechter, is articulated by the presence of a scale?s diatonic 
degrees. This is most clearly seen in the“Sechterian Chain?”(Secpte7scpe Ke 引 ) of 
descending fifths shown in Example 25.4a, which represents for Sechter the paradig- 
matic and ideal harmonic motion oftonal music. In Example 25.4b, the paradigmatic 


30 For a Survey of late nineteenth-century American harmonic theory see Thompson，Pistom) of 
五 CONNC Teomy) 太 友 e Ujtited States; Baron, “At the Cutting Edge: Three American Theorists”examines 
another, more“radical” tradition during the same period. 

31 Astory comprehensively narrated by Robert Wason in Tie1e5e 五 QTNONIC THeo7). 

32 Dahlhaus, Stxdies, p. 33; Wason, ie)mtese Za7ONTC THeo1]，p. 33. 
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Example 25.4 
(al) “Sechterian chain”of falling ffths 


ec 一 ES 
奉 生 和 EEEE= 


人 


9 
| 


(b) Sechter?s“reciprocal effect>” 


ii 
《ED 


在 和 EEE 二 全 者 -和 


日 日 串 


9 


falling ffth fundamental-bass motion appears with its reversal, i.e., an ascending fifth 
Progression, yielding what Sechter termed a TY2cpseAy1ypz0t8 -asreciprocal effect. 

As mentioned above, Sechter does not try to justify the generation of harmonies 
through recourse to the harmonic overtone series, as would Rameau, although ironi- 
cally,heauthored a treatise on acoustics.33 Sechters debtto Rameau, however, is clear. 
As did Rameau, Sechter attributesafundamental tone to every chord.The progression 
of these tones by the 名 ndamental bass was limited to the intervallic Structure of 
Rameaus Aazccord buyj 计 that is，by ascending Or descending fifths and thirds. 
Fundamental-bass movement bya diminished fifth or the“impure” ffth between the 
Second and sixth degrees are prohibited. (Sechter was a Staunch advocate of just 
tuning,and the fifth between2and6inajustlytuned majorscaleisunusably narrow) 
In cases where the fndamental bass ascends or descends by a step, Sechter adopts a 
technique that Rameau had occasionally used by interpolating a concealed fundamen- 
tal (ZaiscpeNtjiopda1Me]t 坟 between the two bass tones (See Chapter 24, pp. 765-66). As 
illustrated in Example 25.ga, an interpolated fundamental D mediates between F and 
G. In Example 25.5b, a descending fundamental-bass progression from G to F is 
explained as an elided sequence of fifths，with an interpolated fundamental of C 
implied. In both cases, the“impermissible”fundamental-bass progression of a major 
Second is shown in 包 ct to proceed by the permissible intervals of a perfect fifth or 
imperfect third.34 

Example 25.6 Shows the elaboration of a simple descending fifth fundamental bass; 
first with a passing seventh, then with a voice exchange between the bass and tenor， 
and finally with passing harmonies.3; Example 25.7 is a more complicated chromatic 


33 Sechter, 4ppatQl2lGEN Zer die MUNSTRQUiSCReNL GUNSESCHe1 TDVETNGL11SSe. 

34 We should note here, as Wason points OUt (ietese 瑟 Z7MONIC THeo17y,，p. 39), that Sechter probably 
Was exposed to Rameau?s theories through the writings of Johann Philipp Kirnberger and J. A. P. 
Schulz. Both Kirnbergerand Schulzemployed varieties of“ passing harmonies”and interpolated basses 
包 r more extravagantly than did Rameau. 35 Sechter, Go01dsitze, p. 38. 
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Example 25.5 
(a) Ascending fundamental bass progression by step with“concealed” fundamental 


本 生生 二 


G 


o bl 的 


(b) Descending fundamental bass progression by step with“concealed>” fundamental 


oO dg 纹 
aa | 的 9 


(O) 


Example 25.6 ”Diatonic elaboration ofa fundamental bass progression from 
Sechter?s GTWtdsitze, p. 38 


a. b. C 
dj d 4 


Example 25.7 ”Chromatic elaboration of a fundamental-bass Progression 
progression 人 om Sechter?s CU4sitze, p. 200 


二 -- 可 如 可 
下 生生 
三 = 个 个 全 于 二 一 一 俐 

一 一 一 = 一 

A D G 


elaboration of a descending ffth fundamental-bass progression.36The D and E major 
triads in m. 1 (as well as theGandA majortriads in m.2,andtheCand D major triads 
in m. 3) are“subsidiary”harmonies (Nebepa7Motie1z),notpart oftheauthentic funda- 
Imental bass. 

Scale-degree thinking likewise permeates Sechters approach to chromaticism . 
Sechter considered chromatic chords to be essentially diatonic in nature, Viewing 


36 Ibid., p. 2oo. 
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them not-jlike Weber -assome kind ofaltered diatonic prototype, but rather as cOn- 
taining notes belonging to Some neighboring key. Chromatic chords were conse- 
quently “hybrid chords”(Zaittexrapoxae) made up of notes derived frfom mnultiple 
keys, an example being the augmented sixth chord. (We will see below an application 
of Sechter”s notion of hybrid chords when considering the theories of Karl 
Mayrberger.) 

Despite his extensive discussion ofchromaticism, Sechter does not cite any COntem- 
poraneous mnusic involving advanced chromaticism in his G7ztdsitzei his treatise is 
eSsentially anachronistic, a fusion ofthorough-bass theory with Rameau?s fundamen- 
tal bass. As a result of his insistence Upon just intonation, his Views concerning mod- 
Ulation are also conservative. Published during a decade which would include the 
composition of Wagners 7Yistxjz,the blinkered explanations ofchromatic harmony in 
Sechter?s G1otdsitze proved tobeoflittlehelp in deciphering the complexities increas- 
ingly to be heard in nineteenth-century harmony.This treatise espoused an essentially 
eighteenth-centuryviewatatimewhen musical languagewas expanding in new direc- 
tions. But, as recent scholarship has shown,by developingtheimplications ofthe con- 
cealed fundamental and possible extensions offundamental-bass progressions (Such as 
those given in Examples 25.6 and 25.7), Sechter opened up the possibility of conceiv- 
ing scale degree in terms ofbroader spans.37 In so doing, he can be said to have paved 
the way for the discussion of Stzxjexz in Heinrich Schenker?s 五 oONielepye (1906) and 
his later theories of prolongation and Structural levels.38 

Sechter's infuence continued after his death through the teachings of his Student 
Anton Bruckner (1824-96). Bruckner, who also would hold a teaching position at the 
Vienna Conservatory and lectured atthe University ofVienna;39 promoted the conser- 
vative theories of his mentor despite his own compositional innovations. He did， 
however, introduce Several new ideas into Sechterian theory, most notably his treat- 
ment ofthe ninth chord,which he considered a fundamental harmony rather than the 
Tesult of a suspension.4e The task of reconciling the growing rift between Viennese 
musical theory and contemporary musical practice, however, Was left to Several other 
theorists,among whom was Karl Mayrberger. 


Mayrberger. Karl Mayrberger(1828-81) can becredited asthefirstmusictheoristto 
attempt a comprehensive analysis of the harmonic techniques employed by Wagner， 
and one approved, no less, by the composer himself His analysis of selected leitmo- 
tives 人 om 7Yista1l 2010 olde first appeared in the Buyextper Bitter and was later 
expanded and published in monograph form.4: Keenly aware of the radical develop- 
ments in harmonic language taking place in the nineteenth century，Mayrberger 


37 Wason, Tieytese 瑟 07ONIC THeo7, pp.45 任 

38 See Wason,“Schenkers Notion of Scale-Step in Historical Perspective.?” 

39 Bruckner, TD7lesz1Ie1 2be7 UNIONIE 2000 KONGb2O1RE CN CE7 LVETSIEGE Tie1. 

40 Wason, VieJ1e&5e 五 01MMONIC THeo7, pp. 71 任 41 Mayrberger, Die 瑟 Z1MIONIK Ricpa1d TTRI1215. 
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Example 25.8 ”Mayrberger?s analysis of the Tyistaxz Prelude, mm. 1-3 


mm. 1 2 各 
专 3 = = 一 小 
| 7 扩 芭 面 画 
上 7 
生生 反 三 = 
7 
Fundamentals:A D B 也 
Scale Degrees: 
A-Minor:1. 4. 人 5. 
E-MinorvMajor: 5. 


attempted to adapt Sechterian fundamental-bass theory to contemporary practice. In 
the foreword of his monograph on 7yistaz, he presents a view of harmonic evolution 
that might have come from Fetis: 


The harmoniclanguage ofthe present day is on a footing essentially different from that 
of the past. Richard Wagner has pointed the musical world along the path that it must 
henceforth travel. The sixteenth century knew only the realm of the diatonic. In the 
eighteenth century, the diatonic and the chromatic existed side by side,equal in Status. 
The nineteenth centuryy in the work of Beethoven, Schubert, Weber, and Spohr, gravi- 
tated more and more towards chromaticism. But with Richard Wagner an altogether 
new era begins: major and minor intermingle, and the realm of the diatonic gives way 
to that ofthe chromatic and the enharmonic.4? 


Like Sechter, Mayrberger considered all three forms ofthe minor Scale when laying 
ouUt the available diatonic triads and seventh chords in the minor mode. So, for 
example, all of the following chords could be attributed to“D minor”by using its 
Taised and lowered sixth and seventh scale degrees: Bb-D-EF-A,B-D-F-A,C-E-G-Bb， 
C#-E-G-Bb, and F-A-C#-E. Following the tenets of Sechterian theory,， Meyrberger 
considered chromatic chords as composite diatonic chords or“hybrid chords>” 
(ZWitteyrakkoxrde) whose chromatically infected pitches stem from keys other than the 
tonic. B-D#-EF-A,in A minor, for example, is an altered seventh chord on the second 
degree whose D# is borrowed from E minor. 

The same harmony occurs most notably in Mayrberger?s analysis of the opening of 
the 7Tyistal Prelude (See Example 25.8). His interpretation reveals that the entire 
opening section conforms to fundamental bass progressions Sanctioned by Sechterian 
theory. In the first phrase (mm. 1-3), the opening leap from A to F occurs over a fun- 
damental bass which ascends a fourth from A to D. The 了 E in the first measure is a 
passing tone and the G# in m. 2 is a lower neighbor,， derived diatonically 他 om A 


42 Mayrberger, “The Harmonic Style ofRichard Wagner”p.226. For Fktiss views on the evolution of 
harmony, see Chapter 23, pp. 748-49. 
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Example 25.9 ”Mayrberger?s analysis ofthe Tyistaxz Prelude, mm. 5-7 


mm 革 
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D-Minor': 全 
C-MinorMajor: 风 人 
G-MinorMajor: 过 1. 


minor. The harmony in m. 2 is thus, as noted above, a “hybrid”chord (B-D#-EF-A) 
and is registered in two keys: the second scale-degree in A minor and the fifth scale- 
degree in E minor/major.43 The fundamental bass thus moves down a third to B and 
Up a fourth to E. The A# in measure three is a chromatic embellishment, which he 
terms “melodic chromatic”as Opposed to the“harmonic chromatic”of D# in m. 2 
(chromatic pitches which are members of a given harmony).44 

In the second phrase (Example 25.9)，Mayrberger interprets the GH in m. 5 as a 
chord tone, the seventh of a tonic harmony in A minor or of a dominant in D. He 
cannot treat the note as a passing tone as he did with the Eh in m. 1, since this would 
result in the“illegitimate”fandamental-bass progression of a descending second 
fromEtoD inmm.jgand6.Hethuslikenstheentire progression in the second phrase 
to a Succession ofdominant Seventh chords with a fundamental bass proceeding from 
BtoE,A,D,andending on G.Asin theinitial phrase,the firstnote in theuppervoice 
in m.6 is achromaticembellishment; here the 7yistaz chord is a doubly hybrid chord， 
borrowing its chromatic pitches 从 om three keys: A minor，C major/minor，and 
G major/minor. 

Mayrberger did notlabel the opening ofthethird phrase(Example25.1o),no doubt 
because he viewed it as a continuation of the G fundamental at the end of the second 
phrase. (This interpretation would thence require aconcealed>” fundamental bass 下 
in order to avoid the fundamental-bass progression ofan ascending second fom G to 
theAin m. 1o.) His rendering ofthe third appearance ofthe 77istaz chord reduces this 


43 Many analysts today would argue that the G# rather than the A is the true chord tone. (This view is 
Supported by the voice exchange between the soprano and tenor in mm. 2 through 3.) In 包 ct, Several of 
Mayrberger?s contemporaries 人 avored the latter interpretation. Cyrill Kistler (1848-19o7), known for 
hisadaptation ofMoritz Hauptmann?s theories to Wagner?s music,analyzed the7yistaz chord asaminor 
triad with a diminished seventh (G#-B-D#-E). See Kistler, 囊 a7ONielepye,，p. 82. See also Jadassohn， 
MelodikR20td au7MOtRDOeiRicparad IVR9INe,p.27;Arend,“HarmonischeAnalyse des Tristanvorspiels”pP. 
16o-69; Schreyer, 如 CiONieLe1ye, pp. 223 任 

44 Mayrberger “The Harmonic Style of Richard Wagner>”p. 228. 
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Example 25.10 ”Mayrberger?s analysis ofthe 7yista1 Pyelxde, mm. 8-11 


mm 8 9 10 11 
Ce Re 
专 要 商 - 一 -和 大 理 本 他 -人 盏 3 
由 上 
7 可 一 | 史 
此 一 站 
尼 三 : 一 一 六 
Fundamentals: A (F#)  B 
Scale Degrees: 
A-Minor: 
E-Minor: 4. (2 .3. 


harmonyto anA minor triad despite the similarities with the firstand second phrases; 
the D is a freely suspended eleventh which resolves upwards through a chromatic 
passing tone D# to E; the G# and F arealso suspensions.45 The phrase concludes with a 
progression ffom Ato B through ahidden>”fundamental FE#. 

Mayrberger?s TYistaz analysis demonstrates thatthe rigid limitations offundamen- 
tal-bass theory were not easily adaptable to the complexities of Wagnerian harmony. 
This is especially apparent in his interpretations of passages with ascending chro- 
matic bass progressions. For example, on the progression from an F major to an RF# 
minor triad (as occurs in for example in the“Motive of the ailing Tristan2)， 
Mayrberger applied the notion ofa“harmonic ellipsis”a theoretical concept which 
he added to the panoply of Sechterian analytical tools. Just as in rhetoric where a 
word or phrase can be omitted without altering the meaning of a passage, this phe- 
Domenon can occur in music, according to MayTrberger, when the resolution of a dis- 
Sonance is elided, yet at the Same time its resolution is fully understood by the 
listener. This principle also applies to chords which, as Mayrberger explains,“func- 
tion in a purely mediating capacity between two harmonies.”46 Mayrberger claimed 
that the progression 人 om F major to F# minor could then be understood by virtue of 
an interpolated diminished seventh chord (B-D-EF-Ab). The“insertion”of this 
harmony allows for an acceptable diatonic fundamental-bass progression from F to 
B.The interpolated chord then can be enharmonically reinterpreted as an E# dimin- 
ished seventh chord (E#-G#-B-D) allowing a fundamental-bass interpretation of 
RE#-C# that fnally resolves to the FE# minor chord. Such theoretical hypotheses seem 
to stretch aural credulity and exemplify the growing crisis faced by music theorists in 
the second halfof the nineteenth century as they sought to reconcile theoretical tra- 
ditions rooted in the eighteenth century with the increasingly complex harmonic 
practices of composers like Wagner. 


45 Ibid., p. 229. 46 Ibid., p. 242. 
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Rameau first employed the term subdominant (Soxs-domtz1UiaMNte) for the chord built on 
the fourth scale degree in his NoxyeaU 9StBMe (1726) (See Chapter 24, p. 768). But 并 
was only in his Gelxatioxz pa7Mot10Ue of 1737 that Rameau 名]ly explored the func- 
tional importance ofthesubdominant,treatingitasanequaland symmetrical counter- 
Part to the LotzUiaNtte (having dropped the earlier and more cumbersome appellation 
LOUNte-toNigUe as a descriptive for the fifth scale degree). Each ofthese chords has its 
Own characteristic dissonance: a Seventh for the dominant, and an added sixth for the 
subdominant. Each may also form a cadence with the tonic: the subdominant ascends 
aperfectfifth (or descendsa perfectfourth) in an imperfect cadence (CadeNce ztbjaX1Uite); 
the dominant descends a perfectfifth (or ascends a perfect fourth) in a perfect cadence 
(cadexce ba11Bite). In his Noxyeax syStee, Rameau represented this symmetrical rela- 
tionship by the geometric proportion 1:3:9. The tonic (3) is fanked on opposite sides 
by its subdominant (1) and dominant (9) (see Example 23.2,p.734and Figure 24.1,P. 
769). 

Perhaps the most significant implication of Rameau?s new theory of three Primary 
harmonies is seen in his reconceptualization of tonality; he now began to conceive of 
akey in terms of harmonic relationships around a tonal center. With his Cejze&xx 友 ON 
HAa71iONiIUHE，he moved away 位 om a Cartesian mechanistic explanation of tonality 
based on the linking of dissonant and consonant chords to an entelechial model 
inspired by Newtonian gravitational theory.47 In this latter Sense， tonality results 
from the forces of attraction between the tonic and its dominant and subdominant 
harmonies. 

Rameaus hypostatization of the tonic, dominant, and subdominant as fundamen- 
tal harmonic functions had a significantimpactuponanumber ofsubsequent German 
music theorists，including Johann Friedrich Daube (Gezera/-Bass zi dey 4cco1de11， 
1756), Christoph Gottlieb Schroter (Dex 大 cpe de15WUNUG 2 GENEe1ULBaSs, 1772), and 
Heinrich Christoph Koch (Versxcp ezey dieittlg 2 Coilbos 放 01，1782-93).48 For 
Daube and Schroter, as the titles oftheir treatises would suggest, Rameau?s reduction 
of all chordal harmonies to three fundamental prototypes was primarily of utilitarian 
value for the learning ofthe thorough bass. (Essentially, any signature could be“real- 
ized”by playing one of these three fundamental chord types, albeit with occasional 
necessary modifications.) For Koch,the value of Rameau?s theory lay more in its com- 
positional implications. The writing of harmony was immensely simplified by think- 
ing of the three Primary functions as“essential”(yesez 妈 c 人 ，while chords on the 
Second, third,and sixth degrees were “incidental”(ZxU12109). 


47 Christensen, RaNteaU 0N4 MUWSiCAL THox9At pp. 132 任 . 


48 GeorgAndreas Sorge(1703-78) alsoadumbrated aversion ofharmonic functionalism infuenced by 
Rameau in his To79eac (1745),although it was not one he ever developed systematically. 
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But despite its widespread adoption by German theorists in the later eighteenth 
century,Rameaus theory ofthree primary harmonies did notseem to inspireanytheo- 
Tist to consider more deeply the tonal, functional problems with which Rameau wres- 
tled in his Cexzlxatioxz pa711ONiGUe. Rameau's ideas here would remain largely dormant 
until resurrected almost a century later by a remarkable group of German speculative 
theorists, led by Hugo Riemann (1849-1919). 


Riemann. Properly speaking,“functionality”in tonal music concerns the behavior 
of chords in relation to the tonic. A function theory differs 位 om a theory of chordal 
Scale degrees (Stxjejt 太 eo7ie) in that the former goes beyond the description of chords 
according to their position within the scale and constitutes a Systematic ratiocination 
of chordal relationships around a tonal center. The theoretical underpinning for 
Riemann?s theory offunction,whathe referred to asits“musical logic>” liesin the dua- 
listic interpretation of the Kag: the harmonic entities that may be derived - either 
acoustically or Psychologically - from the resonance ofa fundamental sound. Riemann 
postulated a “dual”basis for harmony by claiming that the Kag generates - as 
Rameau claimed in the Cexelyatiox pa71otigUe -bothamajorandaminorharmony.The 
minorharmonyisasymmetrical inversion ofthe majorharmony in thatthemajortriad 
consists of a fifth and a major third above the principal tone, while the minor triad is 
formed bythe same intervals below. (Riemann?s dualism is discussed in more detail in 
Chapter 14, pp. 465 任 ) Dualism becomes entangled with functional theory in that 
dominant and subdominant harmonies become reciprocally generated from the tonic 
Ka1lg: the dominant as based upon the “over>” fifth,and the subdominant based upon 
the“under> fifth. 

In an intellectual evolution that is comparable again only to Rameau?s, Riemann?s 
theory of tonal functions emerged laboriously over a career that lasted more than forty 
years.49 In his earliest writings, beginning with his dissertation,“Uber das musikalis- 
che Horen2” (1873), later published as a monograph entitled WMSIRaliscpe 7Zo9 大 (1874)， 
the infuence of Moritz Hauptmann looms conspicuously. Like Hauptmann, Riemann 
was concerned with the logic of chordal relationships, and he developed the dialectical 
model ofharmonic functions that Hauptmann had earlier outlined in which athetic> 
tonic is contrasted with an “antithetic”subdominant leading to a “Synthetic”domi- 
nant.?" Riemann described the remaining“secondary”harmonies in terms of their 


49 A detailed discussion of Riemann”s harmonic theory and its evolution may be found in Harrison， 
五 a7MMNONIC PNCtO1 pp.252-92. Also see Mooney““Table of Relations and Music Psychology in Hugo 
Riemann”s Chromatic Theory”; Seidel“Die Harmonielehre Hugo Riemanns.”A less Systematic， 
although nonetheless revealing comparison between Riemann>s functional theory and earlier traditions 
of fundamental-bass theory and Stxjexztjheoxie is given in Dahlhaus,， Stxdies o1 友 e O7 厅 1 oj DaiONC 
7071alitbj, Chapter 1,eSp. pp. 47-59. 

50 Riemann, Mzsikalische Log 太 , pp. 52-53. Further discussion of Hauptmann?s theories may be found 
in Chapter 14, pp. 759-62. 
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asSSociation with one (and in some cases two) ofthesethree primary chords,anapproach 
which foreshadows his later classification of tonal harmonies according to three func- 
tional categories. In another early treatise，entitled MUWSIRaUiscpe StaX15 (1877)， 
Riemann abandoned much of Hauptmann?s dialectical terminology; instead, he cen- 
tered the unity of a harmonic progression around the tonic or“thesis”which may 
combine with chords from two sides.”A one-sided thesis consists of either all major 
orall minor harmonies; a two-sided thesis combines both major and minor chords. 

Riemann?s mature theory of tonal 名 nctions appeared first in his TE7eztjzcpt 
五 0711MONielepye(1893;translated as“Harmony Simplified>)andtheninthethird edition 
of his 互 azdbxcp dey 瑟 a7MoNtielepye (1898). As in his early writings, he continued to 
uUtilize a notational System that described the acoustical derivation of chords based 
Upon dualist premises. For example, “>”denotes a major OF Ope7RUa1N9; “>” stands for 
aminoror Viteiaxzl9g. Crrepresentsamajortriad generatedaboveaC fundamental; "C 
is a minor triad generated downward from its“prime”C (C-Ab-F). But now he 
grouped all harmonic possibilities within a key into three functional prototypes based 
on the dualistic model ofthe Kaxg: tonic (T), qdominant(D),and subdominant (S). He 
then developed an analytical nomenclature to Show the relationships of any chord to 
one of the three 名 nctional categories that, if at times pushing aural credulity in its 
audacious reductionist sweep,is also impressive in itsappealing symmetriesand unde- 
niable logical unity. (Riemann”s function symbols are summarized in the window on 
P. 798). 

Thetonic,dominant,and subdominantharmonies are Shown to constitute thethree 
pillars of the tonal system; all the remaining harmonies are derivatives of these three 
Primary chords. (Even a Single note Should suggest affliation to one of these three 
functions through the principle of KaxgyextretUg Or“chord representation.”) The 
asSociation of the Primary and secondary chords within a key depends upon 
Riemann?s concept of “apparent consonance”(ScpeztR&oxtsoU0N2)， For example，the 
SUpdoN10N 反 aale1 (5Sp>” or A-F-D in C majon results ffom an added sixth (D) and 
omitted fifth ofthe subdominant harmony (F-A-C).The D is a dissonance, according 
to Riemann, since it is contingent on the fifth, C. Although the D sounds as ifit were 
a COnsonance, it is actually an “apparent coOnsonance”because it is not a member of 
the Ka (FE-A-C). In the same manner,the mediant(B-G-E) or DP (DomzzNi1Nt 功 CVD 
is derived from the dominant (the D is displaced by the E) and the submediant or TP 
(7DNzbpaaleD) (E-C-A) is derived ffom thetonic (the Gis displaced bytheA). Similarly, 
“leading-tone-change” chords (Zeittoecpseiitge) are alterations of the three 
Primaryharmonies.The tonic"leading-tone-change”chord (B-G-E) or 至 isanaltered 
tonic in which the“leading tone”B substitutes for the C as the generative root of the 
chord; the subdominant“leading-tone-change”chord (E-C-A) or & is likewise an 
altered subdominant in which the E replaces the F as root，while the dominant 
“leading-tone-change”chord (F#-D-B) or 吾 is an altered dominant in which an HR# 
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Summary of Riemann's Function Notation 


C major Aminor 
名 避 和 


"SS 


他 


Functions 


画 


Parallel 
chords 


CD 
| 
吕 


*Sp < 


Leading-tone 
change chords 


各 | 了 顺 导 响 
口 
地 
已 
了 


地 
呈 || 缉 号 | 己 蜗 


Characteristic 
dissonances 


Secondary 
dominants and 
Subdominants 


2 


e 南 中 < 用 和 < 和 下 有。 
史 
4 


和 款 和 8 E;EE | 


3 
Dissonant chords TiiGm) Tiv 


a 
电 
嫩 
本 
了 
站 
总 


让 
站 
| 高 
员 
师 


2 
X 
可 
b 
村 
必 
闻 
名 
二 
关 
和 
吧 
吉 


Omitted roots 


e 和 小 
的 
0 


S%TD=maiorsubdominant, tonic and subdominant functions. 

59, “TD = minorsubdominant, tonic and dominant functions. 

Sp, Tp, Dp =“major”parallel chords (Para/le/kjsnge). The fifth above the root of a major chord 
is replaced by a sixth. 

?9p, *Tp, "Dp =“minor” parallel chords (Para/eWkBnge). The fifth below the prime of a minor 
chord is replaced by a sixth 

季 , 天 反 =“major” leading-tone change chords (LeittonwechseKkBnge). The root of a major 
chord is replaced by its leading-tone. 

肪 , 平 号 =“minor leading-tone change chords (Lejttonwechselksnge). The prime of a minor 
chord is replaced by its leading-tone. 


Arabicnumbers referto intervals(both consonantand dissonant) abovetherootofa majorchord. 
Roman numerals refer to intervals (both consonant and dissonant) below the prime (the 
highest note) of a minor chord. 

“< ”raises a note. 

“> ”lowers a note. 

“/through anumber or letter indicates that note is omitted. 

外 or (D) = Secondary dominant 

Sor (9) = Secondary subdominant 


Substitutes for the G. (The resulting chain of interlocking triads is iustrated in 
Example 23.4,p.738,transposed to G major.) In addition,Riemann outlines a system- 
atic network of chordal transformations by which all the various functions could be 
connected, constituting a kind of functional harmonic syntax. (See Table 14.1, p. 471 
for an itemization ofthese transformations.) 
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今 一 Di 一 T(Emajon 
.>= 呈 D 一 TBmaon 
.和 = 助 一 D 一 TGmajon 
Sp 一 D 一 TUEmajon 


Figure25.1 “Cadences” in the first period ofthe slow movement from Beethoven， 
“Waldstein”Sonata, Op. 53 


Riemann”s analysis of the introduction from the slow movement of Beethoven2s 
“VWaldstein?” sonata illustratesan application ofhis functional theory and its attendant 
notational System (See Example 21.17,pp. 689-9o).5. The introduction is divided into 
three periods (as indicated by roman numerals above the sta 提 . 史 The first period, con- 
Stituting mm. 1 through 9, contains four cadences. The firstends on the dominant (D) 
of A minor (m. 2). The opening tonic is repeated (the notated ellipse indicates a 
repeated function) and re-interpreted as the“minor”subdominant parallel ofA minor 
(=2"Sp>inm.lindicatesthis changein function) which movestoanaugmented-sixth 
chord functioning asasecondary dominant in thatkey( 卫 ).The next cadence proceeds 
to the dominantofE minor (m.4). In m. 3,thethird ofthe dominantin m. 2 is lowered 
(>), and this harmony is reinterpreted as the minor subdominant of B minor which 
Imoves to a secondary dominant in 了 minor. The third cadence ends on the dominant 
of F major (m. 6). This progression begins in m. 5 by repeating the dominant from the 
previous measure with a lowered ffth and third (人 侈 - the root, G, is implied), which 
then becomes a secondary dominant in F major. The secondary dominant is chromat- 
ically altered to become an augmented-sixth chord by lowering its fifth and omitting 
its root (助人 ) and moves to a dominant and then a dominant seventh in m. 6. The 
fourth cadence ends on the tonic of F major (m. 9),approached from its subdominant 
parallel and dominant harmonies. 

Inthecommentaryaccompanying hisanalysis,Riemann notesthatthefour progres- 
Sions in thefirst period look backtotheopening movementwhich begins with a phrase 
(mm. 1-4) also employing a secondary dominant.53 In this case, the secondary domi- 
nant in m. 2 resolves on the dominant of C major in m. 3 (IT- 了 臣 -D).The second phrase 
(mm. 5-8) transposes the progression so that it concludes on the subdominant. 
Riemann claims that the two phrases may also be interpreted in the keys of G and 下 
major. Similarlyin the second movementthefour cadencesinthefirstperiod implythe 
keys ofE major, B major, and F major (Figure 25.1).54 


51 Riemann, ZUUWt7 VON Bee 太 oVE1 SOCcpe KUavier-Solosotatelt Vol. III, pp. 32-3. Another example of 
Riemann?s Beethoven analyses is shown in Examples 28.1-2, pp. 894-97. 

52 The arabic numbers in parentheses below the sta 任 refer to the phrase Structure. For more on this 
notation, see Chapter 21, p. 688. 

53 Riemann, Zam17 VON Beet 妇 ove Stt1icpe KaVie-SolosoNatejl vol. III, p. 30. 

54 Ibid.SeeSmith,“The Functional Extravagance ofChromatic Chords>”foramodernapproach to the 
名 nctional ambiguities in this passage. 
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The second period, m. 9 through 17, largely consists of a repeated tonic in F major 
according to Riemann?s analysis. Reference to the actual score shows that his inter- 
Pretation takes into account the chromatic and diatonic embellishment of tonic 
harmony in this passage (See, for example, m. lo in the Score). Despite the obvious 
harmonic orientation ofhis theory, Riemann was not willing to label every simultan- 
eity as a chord.55 He also observed the similarities between the first and third periods 
(mm. 17-28). Noteworthy departures 们 om the opening period include the dominant 
chord with a lowered ninth and omitted root (9?>) in m. 21, the extended minor sub- 
dominant ("S) in mm. 22 through 24 (with an added raised “under”ninth [2Si<] in m， 
22),and the dominant seventh in mm. 24 and 25 (which is chromatically altered in m. 
26 and becomes a dominant seventh with a raised root [DT.], reinterpreted as a dom- 
inant with a lowered ninth and omitted root [9?>] ofthe A minor triad or tonic par- 
allel (Tp) in m. 27). 

Riemann?s harmonictheory gained unprecedented influence during his lifetime. To 
be sure, there was considerable resistance to the more dogmatic aspects of his dualis- 
tic premises. (As discussed in Chapter 14, Riemann was eventually compelled to move 
away from a purely acoustical argument on behalf of his theory of dualism to a more 
Psychological, almost idealist justification.) Yet his theory of functionality became 
widely adopted throughout Europe and, indeed, is still clearly to be seen in harmony 
textbooks in Germany, Scandinavia,and Russia today.356 No theorist since Rameau had 
offered a more compelling,comprehensive,and ultimately infuential body oftheoret- 
ical writings. Still, Riemann?s theory was not without its critics. 


Zi-de-siacle polemics and synthesis 


The crucial stylistic changes taking place in musicat the turn ofthe century presented 
aformidable challenge to harmonic theorists, as the received models offunctionalism， 
Scale-degree theory, and fndamental-bass theory seemed il suited for the new mnusic. 
The writings oftwo theorists- Georg CapellenandArnold Schoenberg-wellillustrate 
Some of these challenges. 


Capellen. As wehave seen in Chapter 14,harmonic dualism was a dominating idea in 
German music theory during the last haljf of the nineteenth century. Beginning with 
mid-century treatises by Hauptmann and Oettingen,dualism later became thefocus of 
Riemann?s exhaustive theoretical work. At the turn of the century, the dualist school 
was SUstained by theorists such as Herman Schroder, the author ofan ambitious trea- 


559 For Riemann?s discussion of“figurative”dissonance, see 万 ZIMLO1 S121Fed, pp. 107-20. 
56 Fora comprehensive history ofthe reception of Riemann?s theoryy see Imig, PotAEo71Sgezetcj0220UG 态 
Ce 瑟 01MLO1NIELEN1e1 Se 让 X90O RieNt0101. Also See Chapter 2, pp. 64-65. 
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tise on Symmetrical inversion.57 But dualism Was not without its critics，Georg 
Capellen (1869-1934), a theorist as well as a composer, authored several treatises and 
articles criticizing the dualist element of early twentieth-century music theory.58 One 
of Capellen?s targets was naturally the leading proponent ofharmonic dualism, Hugo 
Riemann.?9 Capellen proposed amonistic” theory ofharmonyytherebyusing atermi- 
nology that directly challenged the harmonic dualism of his opponent. His theory 
began with the overtone series, a Single underlying Principle which accounted for 
major and minor as well as all other harmonic phenomena. He maintained that the 
Symmetrical relationship between major and minor triads is imperceptible and there- 
fore invalid,explaining that the ear 


rejects the inversion that is noticeable by the eye, Since it hears all the tones in a Simul- 
taneity from the bottom up (in terms of the fundamental) according to the law of 
gravity, which is also valid in music. THe exte70l 形 82yejce dectio etazk 47MO7e 0- 
UNd 82yeltce 加 翅 e. 


Riemann replied with an article in his own defense;6: but Capellen?s criticism ofhar- 
monic dualism was reflected in the next generation?s dissatisfaction with both the 
Over-complexity of Riemann?s theory and his failure to Provide a sound explanation 
for the dualistic representation of the Kalg.2 In Europe, aside from the dualistic 
Systems of Hermann Erpf (1891-1969) and Sigfried Karg-Elert (1877-1933),63 har- 
monic dualism ended with Riemann.64 

In another series ofpolemical exchanges,Capellen questioned thebasicassumptions 
of Sechter”s fandamental-bass theory and its suitability to Wagnerian analysis.65 He 
considered the Sechterian approach to chromaticism too conservativei its emphasis on 
the diatonic scale resulted in theoretical contrivances Such as“hybrid chords”with 
notes derivable from three and more Scales66 (See above, p. 791). In contrast, Capellen 
Tepresents the more “German>” stem of nineteenth-century harmonic theory with its 
ontological roots in the generative Ka to accountforall harmonies. In atreatise enti- 
tled Fozkscp1ittiicpe 五 aoNie- 2100 Melodielepye (1908), Capellen outlined a theory of 


57 Schroder, Die SyMtWetriscjpe UNReNyUNG zi der MI 次 . For a discussion of Schr6der?s treatise as Well as 
writings on Symmetrical inversion by Georg Capellen and Bernhard Ziehn, see Bernstein,“Symmetry 
and Symmetrical Inversion.” 

58 Capellen, Die Zrloot 让 der Msiktjeorie; "Die Unmoglichkeit und Uberfussigkeit der dualistischen 
Molltheorie Riemanns.” 59 Capellen, Die ZUR2N 丰 der WMS 大雪 eoyie, p. 72. 6o Ibid., p. 74. 

61 Riemann,“Das Problem des harmonischen Dualismus.” 

62 Imig, 0tREoNSOezetCj0tNING 太 GeN 有 CONIELENIe1 Se 让 五 MK9O RieMONN1 PP. 135 任 . 

63 Erpf Stkdiel 2U1 瑟 QNNONIB 00 KONGtecjot 认 der MeNE1EN MU 区 arg-Elert，PolaTistiscpe KONGI- 2010 
TONQLtAUej7e. 

64 As we have Seen in Chapter 14, pp. 473-74, however, revised theories of harmonic dualism have 
received Some advocacy recently bya fewAmerican music theorists. 

65 Capellen,“Harmonik und Melodik bei Richard Wagner?; Tt das 9JyStejl S. Sechte1S. For an esSSay 
examining Capellen?s critique, see Bernstein, “Georg Capellen on Tyistaj WU4 7SoUde.>” 

66 Bernstein,“Georg Capellen on Tyista7 2010 Tolde”p. 47. 
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harmony based upon the first nine partials of the overtone Series. As with Catel some 
one hundred years earlier, an acoustically verifiable major ninth chord provided the 
raw material fora multiplicity of chordal types and relations.9 Capellen even went as 
faras to claim thatharmonies larger than a ninth chord (which he called DopjeRiit7e) 
may be generated by two concurrent fundamentals. 


Schoenberg. Aswehavejustseen,Capellen represented atradition ofmonistic Kaxzg 
theorythat can betracedatleastbacktoVogler (and ultimately, as wehave seen earlier， 
to Rameau). Although he did not rely upon acoustics, the monistic approach to har- 
monic generation was also taken Up byArnold Schoenberg (1874-1951). In a chapter 
on non-harmonic tones in his 五 zzjtoiielejpye (1911), Schoenberg rejected the distinc- 
tion between harmony and figurative dissonance, claiming that there are 


Do non-harmonic tones, no tones foreign to harmony, but merely tones foreign to the 
harmonic system. Passing tones,changingtones,Suspensions,etc. are,jlike seventhsand 
ninths, nothing else but attempts to include in the possibilities of tones Sounding 
together-theseare ofcourse,by definition,harmonies-Ssomething thatsounds similar 
to the more remote Overtones.4 


Thus, according to Schoenberg, we can hear virtually any simultaneity as a chord. 
This theoretical assumption was consistent with his notion concerning the“emanci- 
pation of dissonance.”69 By challenging traditional distinctions between consonance 
and dissonance, a myriad of new harmonic configurations was thereby sanctioned， 
both tonal and nontonal, including chromatically altered chords,chords based on the 
wWhole-tone Scale, fourth chords, and chords with six or more tones. Schoenberg 
examines these materials in his 五 zjolielepye, a treatise which demonstrates links 
between late nineteenth-century chromaticism and nontonal music. He savw the evo- 
lution ofharmonic language as a process by which dissonant harmonies were gradu- 
ally discovered，the figurative dissonances of one era becoming the harmonic 
dissonances ofthe future.7o He supported this claim with examples 位 om the music of 
Bach and Mozartin which several ofhis own nontonalharmoniesappearasembellish- 
ing dissonances.71 

Schoenberg?s progressiveapproach to harmonictheoryas may beexpected,aroused 
considerable opposition. This was particularly to be seen in the writings of a fellow 
Viennesetheorist,his contemporary Heinrich Schenker. Unjlike Schoenberg,Schenker 
was not concerned with the harmonic practice ofhis own timei he rejected Wagnerian 
harmony and blamed contemporary composers for the downfall of musical culture， 
describing its present catastrophic state as a veritable“Herculaneum and Pompeii of 


67 For an overview of Capellen?s theory of harmony，see Bernstein,“Georg Capellen?s Theory of 
Reduction”pp. 86-92. For more on Catel, see Chapter 2, pp. 6o-61. 

68 Schoenberg, 7Heo7 o 广 Bao p. 321.This statement and the commentary associated with it Pro- 
voked one of Schenkers strongest critiques of Schoenberg. 69 Ibid., p. 21. 7o Ibid., p. 32o. 
71 Ibid.,p. 324. See also Bernstein,“Georg Capellen?s Theory of Reduction,”pp. 108-oo9. 
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mnusic.”7> Schenker was equally displeased with the development of harmonic theory. 
In a scathing attack on Rameau and his successors (among whom he would have 
included Schoenberg), he criticized theorists for overemphasizing Vertical Structure 
rather than voice leading.73 The resultant de-emphasis of what Schenker called“the 
temporal-horizontal axis of musical motion”contributed to acreeping paralysis in 
music” and to the demise of musical art. 

IfSchoenberg?s 瑟 z7MoONielepyehasaclearaffliation with thetradition of“monistic> 
harmonic theory traceable to Vogler, there are also other aspects of his theory that 
Suggest a more Synthetic approach in which the composer appears to be reconciling 
various Strands of Viennese fundamental-bass theory and scale-degree theory.74 If 
appears,forinstance,that Schoenberg may have studied Sechterian fundamental-bass 
theory at the University of Vienna with Bruckner in the mid-189os;75 and his 
approach to_ harmonic progression points to Bruckner infuence.756 In his 
五 a71NONielepye，Schoenbergs discussion of modulation includes a reference to 
Sechter”s concept of “turning points”(TYazdebzxtpte) in the minor mode.77 Both 
Sechter and Schoenberg considered the minor mode in termas of its three forms: har- 
monic,melodic,and natural minor.Asaresult,theminormode includes cross-related 
pitches on its sixth and seventh degrees (for example, F# and FH and G# and GH in A 
minorn). According to Sechter?s voice-leading rules, the lower member of each cross- 
related pair must descend, the higher member must ascend. Schoenberg applied 
Sechters notion of TYejdejz0tpte to the entire Scale, thus allowing for the possibility 
of cross-related pairs on every diatonic degree. In modulating Smoothly, a nondi- 
atonic pitch, or “substitute>”may occuUT only ifits cross-related diatonic counterpart 
is “neutralized”by resolving stepwise in its proper melodic direction.78 For example， 
inamodulation ffom D majortoAmajor,the GHmust proceed to F#f before the intro- 
duction of a G#. 

Schoenberg considered modulation as a movement from one diatonic collection to 
another. This emphasis on the Scale is evident in his discussion of tonality in his 
StUCtGQLPOtCto1S oFFa7MO) (1948),a pedagogical text Written after Schoenberg had 
emigrated to California in 1934. There he explains that“a tonality is expressed by the 
exclusive use ofall of its tones.A scale (or part ofone) and a certain ordering of its har- 
monies a 伍 rm it most definitely?79 In a manner reminiscent of Sechter"s“hybrid>” 


72 Schenker, Cozt 友 功 otztt vol. IT p. vii. Schenker>s criticisms ofSchoenberg?s theories are examined in 
Dunsby“Schoenberg and the Writings of Heinrich Schenker”; Simms,“New Documents in the 
Schoenberg-Schenker Polemic.”For a more extensive discussion of Schenker?s theory of harmony, see 
Chapter 26,p. 812. 73 Schenker,“Rameau or Beethoven,”Pp. 2. 

74 See, for example, Wason,， Vie1e5e 01MLONC THeo1， pp. 136 任 ; Tittel)“Wiener Musiktheorie”PpP. 
196 任 75 Orel, Biz 瑟 a17MONieLepyelolleg, pp.4 任 

76 Wason, Vie0lese 01MLONC 7Neo17， PP. 136-37. 

77 Schoenberg，7Neom) of BaiO12，pP. 98-99. For Sechters discussion of TY2xzdebpztpte，see his 
G7Wtd5itze, vol. LI, pp. 55-57. 

78 Dineen,“Schoenberg's Concept of Neutralization,”discusses this topic in detail. 

79 Schoenberg, StrxctQl Ptctos oFEa7O)，P. 11. 
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xcn.] 

Plate 25.2 ”Schoenberg?s“Chart ofthe Regions” 人 om StrxCt7UL POCO Oo 

五 Z71M1O17。P. 20. 


chords, Schoenberg's derivation of chromatic harmonies also depends upon the scale. 
Chromatic harmonies，which Schoenberg terms “transformations” result from 
replacing diatonic pitches with tones borrowed from another key. Thus a chord such 
as D-E#-Ab-C in C major obtains its chromatic pitches, F# and Ab, from respectively, 
G majorand C minor (or F minon). 

Schoenberg did not conceive of modulation as motion from one key to another. 
Rather, he considered every digression away from the tonic to still be within the orig- 
inal tonality. In a given tonal work there exists only a single tonality; movement away 
from the tonic constitutes motion to one of its“regions” rather than a modulation to 
different key.8o Schoenberg called this approach to tonality“monotonality>”which he 
Tepresented by a chart ofthe regions (Plate 25.2). 

In an earlier sketch ofthis chart, Schoenberg organized the regions according to the 
diatonic scale degrees,which he designated with roman numerals.8: Although the later 
version ofhis chart omits the roman numerals and replaces it with nomenclature that 


8o Ibid.,p. 18. 
81 Schoenberg, THpe Msical Idea, pp. 338-39. For a discussion of this earjlier sketch,，see Bernstein， 


“Schoenberg Contra Riemann,”pp. 27 任 
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Suggests a 包 nctional orientation, the scale remains its organizing Principle. Regions 
on the vertical axes are arranged according to fifth relations; their proximity results 
from minimal changes in pitch content 人 fom one region to another. The horizontal 
axes are Organized according to relative major-minor and parallel major-minor rela- 
tionships and thus are grouped according to similarities in pitch content and parallel- 
isms in scalar Structure. Schoenberg?s chart is thus in agreement with Gottfried 
Weber?s table of key relationships (see Plate 25.1, p. 786). 

Although Schoenberg criticized Riemann?s theory of tonal functions,2 it would be 
a mistake to overlook his ties to this theoretical tradition. Schoenberg described the 
I-IV-V-I cadence dialectically in a manner reminiscent of Hauptmann. The tonic， 
accordingto Schoenberg,"“asserts”thetonality,which is“challenged>”bythesubdom- 
inant,which in turn is“refuted”bythedominantand“confirmed”bythe final tonic.83 
Such tonal dialectics are consistent with other binary oppositions found elsewhere in 
Schoenberg'”s writings, such as balance and imbalance, or centripetal and centrifugal 
tendencies. Even the disputed theory of harmonic dualism seems to be given Some 
voice in Schoenberg's writings, as in the following description ofdominant and sub- 
dominant functions in C major: 


Here the dependence of C on G, with which, strictly speaking, the force of the C is 
exerted in the same direction as that ofthe F, may be considered like the force ofa man 
hanging by his hands from a beam and exerting his own force against the force of 
gravity. He pulls on the beam just as gravity pulls him, and in the same direction. BUTt 
theeffectis thathis forceWoms aqgaztst the force of gravity, and so in this way one is jus- 
tified in speaking oftwo opposing forces.84 


Both Schoenberg and Riemann defined tonality in terms of a network of functional 
relationships around a tonal center; Riemann?s 707111e 刀 and Schoenberg?s chart of the 
regions are Schematic representations of axially organized tonal space.85 Schoenberg 
described his notion of tonal space in a lecture presented at Princeton University in 


193 直 


In formulating the notion concerning the zzb of71WSiCal Sbace TIrelied on the assertion 
that had already been made by previous theoreticians, namely: chords are the vertical 
product ofthe overtones, butthe Scale is the horizontal product. I carried this thought 
to its conclusion and consequently arrived at the concept whereby the vertical and the 
horizontal, harmonic and melodic, the Simultaneous and the successive were in reality 
comprised within one unified space. 


Thus, for Schoenberg, tonal space is multi-dimensional. Not unlike Riemann, who in 
a_ principle of Kgyetbet9, suggested the unity of pitch, harmony and tonality， 
Schoenberg?”s concept of musical space extends from scale degree and chordal roots to 
tonal regions. 


82 See Bernstein,“Schoenberg Contra Riemann.” 83 Schoenberg, 7Ne Msic&l Tea, p. 311. 
84 Schoenberg, 7Jeomy ofBa7m1to10 PP. 23-24. 
85 Foradiscussion ofthe 7D71e 刀 , See Chapter 1o, pp. 283-84. 
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Asaresult of Schoenberg's unified view of musical space, harmonic motion consti- 
tutes not so much a calculus ofquantifiable steps away from some defined tonic center 
asamore dynamicnotion oftension and release. On reading thefollowing passage,full 
of energeticist rhetoric, one might imagine it to be by ErnstKurth: 


The paths of harmony are tortuous; leading in all directions, approaching a Starting 
point and leaving it again and again, leading astray, as they lend to a different point a 
momentary meaning thatthey soon take backagain and again,producing climaxes that 
they know hovw to exceed, calling forth gigantic waves which ebb without coming to a 
Standstill.86 


For Schoenberg,a pitch, chord, or region represents a tonal function Which can create 
a State of rest Or Unrest, by either establishing or undermining the tonic, a property 
which he defined in terms of centripetal and centrifugal tendencies. 

While not properly a consequence of harmonic theory, Schoenberg?”s original ideas 
concerning motivic and thematic development must be seen in the context of his 
broader notions ofmusical space and unity. Like a harmonic progression, motives and 
themes for Schoenberg can create States of rest and unrest. The juxtaposition of dis- 
Similar motivic or thematic materials creates imbalance and a Potential for change in 
the same manner as the introduction offoreign elements within a tonal region creates 
Unrest. Using a terminology similar to his centrifugal and centripetal tendencies， 
Schoenberg explained that thematic materials which are stable have “concentric” ten- 
dencies;unstablethemes or“looseformations”have“eccentric” tendencies.The latter 
contain phrases Which lack obvious motivic associations and, as a result， exhibit a 
Strong propensity for subsequent motivic development. Motive and harmony are thus 
both elements of Schoenberg?s unified tonal Spacei they work in tandem to present 
what he termed a compositions “musical idea.”87 His Synthesis of Austrian and 
German harmonic theory with this sophisticated approach to thematic development 
and motivic unity was a culminating point in the history of the Austro-German theo- 
retical tradition. 


86 Schoenberg, Tjpe WMzxsical Jaeaw, p. 309. For more on “energeticist” theories oftonality in the twenti- 
eth century, see Chapter 3o, p. 927. 

87 Forauseful introduction to this concept, see Schoenberg, Tjpe Msical Taea, pp. 15-21 (the transla- 
tor”s introduction). Also see Chapter 29, pp. 912-13 for more on Schoenberg?s concept of motive. 
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Heinrich Schenker 


WILLIAM DRABKIN 


Long after his major writings on harmony, couUnterpointand analysis began to appear， 
Heinrich Schenker (1868-1935) remains one of the most important and infuential 
theorists in the history of Western music. His achievements have often been compared 
to those ofeminent thinkers ofhis age working in other fields,e.g.,his Viennese com- 
patriots Sigmund Freud in psychology and Albert Einstein in physics. His infuence， 
modest(though notnegligible) in his own lifetime,has grown steadilysincethemiddle 
of the last century and shows no Signs of abating. Already a paradigmatic figure in 
North American universities by the 197os, he has since exerted a powerful infuence in 
British and,more recently,Europeanacademic circles. Indeed,theinterestshown in his 
life'xs work is, in some respects, comparable to that ofsome of the twentieth century?S 
leading composers,and in this respecthis reputation as a theorist is unequaled. 

That which is called “Schenkerian theory>” is a complex set of regulatory principles 
thatwereinitially intended to explain the tonal musicoftheeighteenth and nineteenth 
Centuriesi it is at the Same time a Synthesis of many traditions, embracing Fuxian 
counterpoint,thethorough-bass teaching of Carl Philipp Emanuel Bach and late nine- 
teenth-century harmonic theory. It is at once a Sophisticated explanation of tonality， 
but also an analytical system of immense empirical power. Schenker”s ideas and work 
touch on, or have implications for, virtually every topic addressed in this volume. 

This chapter includes a synopsis of Schenker's life and works, an explanation of the 
rudiments ofhis theoryy remarks on its historical background,and asurvey of its recep- 
tion both as a pedagogical tool and as a basis for further investigation of a wide range 
of music.: 


Life and writings 
The few sources for Heinrich Schenker”s childhood and adolescence suggest that he 
came from a poor but intellectually Supportive Jewish family in Galicia (Poland)， 
1 Related aspects ofSchenker?s theory are discussed in numerous other chapters in the volume. In par- 
ticular,see Chapter 3,pp.89-9o (on Schenker?sepistemology),Chapter22,pp.7o3-1o(onimplications 


ofSchenkerian theoryfortheanalysis ofrhythm and metemD,and Chapter23,pp.741-42 (on Schenker>s 
broader views of tonality). 


812 
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attended the Gymnasium in the capital city of Lemberg (DCVviv in present-day Ukraine) 
and completed his schooling in Breze;any, where he also had music lessons 位 om the 
celebrated Chopin pupil Karl Mikuli. After taking the Matxa examinations，he 
enrolledasalawstudentatthe University ofVienna in 1884, gaining a doctorate in ljaw 
there Six years later. In his last three years at university, he also attended classes at the 
Vienna Conservatory, Where his teachers included Anton Bruckner. 

After graduation, Schenker embarked on a musical career which included composi- 
tion, journalism and accompanying. He gave up composing while in his early thirties， 
after realizing that he would never be able to equal the achievements of the masters 
whom he admired above all else, and for most of his life he earned a living as a piano 
teacher in Vienna, devoting himselfin his free time to music theory and analysis. His 
publications were fnancially supported by friends, and by people whom he taught or 
with whom he shared thoughts on music,and this enabled him to abandon his work in 
mnusic journalism and to write in a more serious Way 位 om the early years of the twen- 
tieth century Until the end of his life.” 

His published work includes critical editions,a treatise on ornamentation,and com- 
mentaries for facsimile editions ofcomposer autographs. But it is byhis detailed anal- 
yses of music and the working out of a comprehensive theory of tonality - the two 
types of writing commingle in textbooks, monographs, pamphlets, yearbooks, and 
critical commentaries - that he has become widely known. Schenker?s analyses exem- 
plify,overabroad rangeoftheliteratureand in considerable detail,aviewofmusicthat 
has gained su 伍 cient esteem in North America (and more recently in parts of Europe) 
to establish itselfas one ofthe foremost approaches to musical Structure. 

Although Schenker is best known fora highly specific view ofmusic, and a method 
for describing how music behaves, his writings cover a broad range ofapproaches and 
embrace editorial technique，Pperformance Practice，and criticism. A theoretical 
project, built around the four-volume Nexe MUSTRUUScpe THeoyiel 21000 PHattasiel, Spans 
a thirty-year period yet shows a remarkable degree of consistency. The first three 
volumes in the series are based on the traditional disciplines ofharmony and counter- 
point: 瑟 aolielepye (1906) and a two-volume Koztrab01 人 t (1910, 1922). The fourth 
volume,Derjreie sa 巡 (1935),was initially conceived as the third volume ofKoxztzraj21NAt 
but marks a more radical break with the traditional study of the contrapuntal Species 
with reference to a cantus firmus; it is moreabook about analytical method than com- 
Position technique. 

The texts devoted primarily to the analysis ofwhole pieces include a monograph on 
Beethoven's Ninth Symphony (1912) and the periodical publications Dey 7oztle 
(1921-24)and DasWMeiste7me 难 太 de7726 大 (1925-30).Though 7o70mte and Meistemye7 
are largely devoted to small- to medium-length studies, sometimes of short keyboard 


2 To date, the fullest account of Schenkers life is contained in the opening chapter of Federhofer， 
五 ez1tCp SCHeNRej GCTRIEDUCHemt 2010 B1ie1e11, PP. 1-47. 
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pieces or sonata movements, they also contain longer analyses of three major Works 
人 fom the Classical symphonic repertory: Beethoven's Fifth Symphony (1921-23)， 
Mozart'xs Symphony in G minor, K.550 (1926), and Beethoven”s Erotca Symphony 
(1930). Two ofthese are, in effect, Beethoven symphony monographs which, together 
with the book on the Ninth, constitute atrilogy on thesymphonic output ofthe com- 
poser he esteemed above all others. 

As it was primarily as a piano teacher that Schenker earned a living, one should not 
be surprised to fnd his work addressed as much to Practical musicians as to the world 
of scholarship. The majority of his longer essays include detailed Suggestions on per- 
formance; theseinvariablyfollow,and are derived from,theanalysis ofthe score,Some- 
times Supported by the evidence of the sources. Schenker frequently stated that an 
inspired performance ofa work could onlybe obtained byway offollowing its compo- 
Sitional growth from the background to the foreground. It is clear, from his extant 
remarks on performance, that this did not amount to an “analytical”style of playing， 
whereby elements of a Structural “background”are brought out crudely. (The oppo- 
Site is closer to the truth: foreground dissonances require greater Weightthan the con- 
Sonances 位 om which they are derived.3) Schenker?s long-projected KANst des Ttbya95， 
never completed but recently brought out in English translation as 7NHe 4 of 
Pezj71a1NCe, exXpresSses concerns as much in tune with his earlier writings as with the 
later theoretical formulations.4 

If Schenkerian analysis entails a profound and detailed understanding of the rela- 
tionship ofthe notes ofa piece to one another, then an essential condition ofan analy- 
Sis is an accurate teXt of the piece. This was a problem of life-long concern: in the days 
in which the texts of musical works were overlaid by editors with additional dynamic 
and articulation marks,and when the notes themselves were often changed arbitrarily， 
the understanding ofa work could begin in earnest only after it had been established 
whatthe composer had actually written.7 (In this activity Schenker was assisted by his 
pupils Otto Erich Deutsch and Anthony van Hoboken, both ofwhom followed distin- 
guished careers as musicologists.) The search forthe bestmusical text,asalient feature 
of the BCxrte7z0l9SaUSqabe of Bachs Chromatic Fantasy and Fugue and four of 
Beethoven?s late sonatas, extends to Schenkers other editorial work, his commentary 
onafacsimile reproduction ofthe“Moonlight”Sonata, and the essays on Mozarts G 
minor Symphony and Beethoven?s ZEyotca. With Beethoven and, to a lesser extent， 
Haydn,anadditional measure ofthe composer?s purported intentions was Sometimes 
Provided by the transcription and interpretation of Sketches. The practical teXts 


3 Referring to the Bach C major Prelude, he wrote to a pupil that “the dissonances . . . should always 
be played /oxdey than the consonances”; See Drabkin，'“AA Lesson in Composition,”Pp. 247. See also 
Rothstein,“Schenker as an Interpreter of Beethoven?s Piano Sonatas.? 

4 Recentstudies in this field include Burkhart,“Schenker?s Theory of Levels”; Schachter,“Twentieth- 
Century Analysis.” 

5 This matter is treated briefy in 7o7gtzUe,vol.III,pp.24-25and vol.vI,pp.38-4o,andat greaterlength 
in the essay“Weg mit dem Phrasierungsbogen>? in Meistemme, Vol. 工 . 
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include a commentary on ornamentation in eighteenth-century music, an edition of 
the complete Beethoven piano sonatas,and a two-volume selection of keyboard works 
by Carl Philipp Emanuel Bach. 

The parsing ofthis prodigious oexw7ye should not, however, obscure the fact that, for 
Schenker,manyaspectsofmusic- theoryyanalysis,performance,manuscriptstudy,and 
the preparation of editions - were interrelated and hence discussible in an integrated 
format. For contemporary musicians outside the academy, e.g., Concert pianists and 
piano teachers, the Biixtezz0t9S4xs90abe1 Were his mostimportant contributions to the 
literatureofmusic,providinginanintegrated formatan authoritativetextofthe music， 
an analysis, commentary on the autograph Score and other Primary textual Sources， 
remarks on performance, and discussion of the secondary jliterature. Their musical 
insights were recognized by performers with no particular theoretical ideology.4 

Where not accompanied by the musical text, a typical analytical essay nevertheless 
includes some orall ofthe following: observations on the text of the piece (including， 
where relevant,alternative readings in theautograph scoreand early Sketches),sugges- 
tions for performance that arise from the analysis, remarks on modern editions and 
arrangements,and a Survey ofthe secondary literature. As Schenker?s stature as a theo- 
Tist grewy and he became more convinced of the rightness of his views on music, he 
became less concerned with attacking the writings of other Scholars. The Ninth 
Symphony monograph (1912) was exXpressly concerned with the opinions of earlier 
commentators, as its SUbtitle makes clear;7 but the Eyotca essay (1930) mentions only 
two Studies peripherally concerned with the work'?s structure,and does so only briefy. 

In both his published writings and private communications, Schenker decried the 
mixing of politics with music; the immortality of great music Was itself proof that 
political beliefs had little to do with musical values. Yet the notion of hierarchy, of a 
Strict ordering of the tones of a composition, is So thoroughly consistent with his 
deeply conservative outlook on life and culturethatitis dificultto uncouplehis theory 
entirely from two of his most consistently expressed ideological stances: (1) the cen- 
trality of the German people in European culture, underscored by their preeminence 
in music, and (2) the steady decline of culture and political order in Europe since the 
late eighteenth centuryy Ultimately resulting in the complete demise of musical art by 
the beginning ofthe twentieth century. Schenker admitted only two foreign compos- 
ers into the pantheon ofGerman music, Chopin and Domenico Scarlatti. Although he 
encouraged his Private pupils in composition, he found nothing favourable in either 
mainstream modern musicorthetonally accessiblejazz and popular music ofhis time. 


6 See,forexample, Paul Badura-Skoda,“A Tie>”in which Schenker?s analysis ofthe Piano Sonata in Ap， 
Op llo, is championed, three-quarters of a century after its publication, as“a monument of precision 
and insight, by 包 r the bestanalysis ever made of one ofthe last Beethoven sonatas”(p. 87). 

7 Bite Da1stel0l9 des MUSVKULScpe Ttpajtes 10tte7 DERUJENde7 BeicpsSicpHGIUUG QUCR es TDtya9es 2000 de27 
Ziteraty ("a representation of its musical contents, together with a running commentary on perfor- 
mance and the critical literature2). 
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He reserved his harshest polemics for the atonal composers, yet made no qualitative 
distinction between the work of contemporary coOmposers as Stylistically diverse as 
Debussy Strauss, Schoenberg,and Hindemith.8 

That Derjreie satz is not only his ojpxs WUtitUM but also a posthumous work - it was 
published some months after his death in January 1935 - has had important conse- 
quences for our understanding of Schenker”s work. Although it is the text on which 
his reputation is based, and remains the basis ofexplanations of his theory and of the 
analytical and graphing techniques that arise from it, it would be a mistake to regard 
it as the deftinitive formulation of Schenkerian theory. For one thing, it is generally 
Teckoned as incomplete,especially with regard to the discussion of form, metrics and 
rhythm, and style and genre. Second, the earlier writings, though they are formatted 
differently and use terminology in a different way (especially the words Ciztie and 
ZUg),shed a great deal oflight on Schenker?s analytical techniquei they are Sometimes 
Preferred to the later writings, whose insights can sometimes seem tangled inside an 
elaborate theoretical web.This means thatasingleaccount ofSchenkers contribution 
to music theory is an illusory goal, even ifDerjreie Sa 巡 remains the largest repository 
of his analytical work and is probably the best vantage-point from Which to view it. 


Outline ofthe tpeory 


If one were to attempt to reduce Schenkers understanding of music to a single 
coOncept“hierarchy”would perhaps be the best choice. For Schenker, music - great 
music-is tonal,and henceacomposition is governed ultimately by its Principal chord， 
the tonic triad; all other harmonic functions are subordinate to the tonic, and analysis 
must always make a distinction between essential and passing harmonies. Similarly， 
the notes ofa melody can be described as either essential or transitional. Moreover, the 
notion of essential versus passing, of harmonic versus non-harmonic,applies not only 
to the surface of the music but informs the deeper levels, too: a harmony might be 
essential at one level but transitional at another, a passing note at one level might be 
the start ofan important “linear progression>” at another. 


8 Only two modern works were Subjected to analysis by counter-example: a passage from Stravinsky?s 
Piano Concerto and the whole of Reger?s Variations and Fugue on a theme of Bach, Op 81. Both appear 
in MeistemmyeR, vol. II. 

Schenker”s polemics proved an embarrassment to his disciples, many of whom were forced to ftee 
NaziGermany in thelate 1930s.After 1945, Schenker"s ideological position was untenable to a German 
nation trying to come to terms with the horrors it had recently perpetrated, and for a long time after- 
wards theoffending passages from his texts Were excised from latereditions and translations ofhis writ- 
ings, Or relegated to an appendix. The more virulent parts ofhis published work, above all the sections 
of7DW1e and Meistemye 内 devoted to miscellaneous “thoughts on artand its relationships to the general 
Scheme of things have until recently been ignored altogether, though some writers have argued that 
Schenker?s polemics are inseparable 人 om his theoryji See Cook,“Schenker"sTheoryofMusicas Ethics?”; 
“Heinrich Schenker, Polemicist”; Bent,“Schenker ela missione del genio germanico. 
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Example 26.1 五 &jMONielepye, Example 153: Analysis ofaria“BufR und Reu>? 人 fom 
Bach2s St Mattjpem Passio1 


后 


三 二 =: 三 三 三 三 


生 二 一 I 一 IV 一 VI[ 一 II ,一 


VI*(IV) 了 一 I 


Ishall outline the essentials of Schenker?”s theory using four 名 rther concepts: Stxj， 
SCcpicpt Prololgyatioz (dsSRomtboNpie9), and linearity. Additional terms will be intro- 
duced in relation to these. 


Sb 谍 


This term is often translated as“scale degree”OTr “Scale step 交 expressions that have a 
melodic connotation. But Stxje is a harmonic concept, one which provides a means of 
distinguishing important harmonies from transitional ones (DCch9Ht9e); thus it pro- 
vides a means of assigning different values to what might otherwise appear to be 
instances of the same chord. It makes an early appearance in Schenkers Writings - in 
the 五 wa7MioNielejye of19o6 -and represents an important milestone in his development 
of a hierarchical view of musical Structure. In discussing the ritornello of an aria 位 om 
Bach2s of Mattpemw Passiozt (See Example 26.1), Schenker showed how only one of two 
C# major chords could be understood as a true dominant of F# minor, a“V. Stufe>:9 


Atx we see the appearance ofa complete triad on C#, which could represent the domi- 
nantharmony(<die 友 Stje>,butthelistenerwould havebeen directed mostspecifically 
by the rhythm of the falling fifths I-IV-VII-III etc. to viewing this triad as merely a 
passing configuration of three voicesi even 这 we Were to ignore the fact that the inver- 
Sion ofthefifthssupports this viewyand thatthereis no need to invokeaVheresince one 
appears exofcio in theverynext measure,there is no question ofithaving the weightof 


9 瑟 &1MiONielejpye,p.187; See also Federhofer, 4RRoxd 2000 S101NHp12009 ppP. 66-67. 
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atj. Each ofthe three voices in fact has its own reason for passing this point. The D 
in the bass passes through C# to B as a possible [root of] IV; the suspended fourth G in 
the soprano passes through E# en route to its resolution, F#and finallythesuspended 了 
in the inner voice moves through G#toAin parallel sixths with the soprano. Thus their 
coming together must be taken for whatit truly is: a contrapuntal accident. 


The example showsaclearlyhierarchical view ofmusical design: what is transitional 
mnust, by definition, be dependent on the points enclosing it. The starred C#k major 
chord cannot be mistaken foratrue dominant, since it acts as a passing chord between 
two chordsalong the cycle offalling fifths,VIon thefirstbeatand IV7 (substituting for 
II) on the third. 

In Schenker?s later writings, the status of a chord is dependent on the perspective 
位 om which it is viewed. A passing harmony ata higher Structural level (Scpicpb could 
gain the weight ofa sti 记 atalowerlevel. In the analyses the roman numbers are often 
laid out Simultaneously in differing degrees of detail, sometimes with parentheses 
enclosing a lower-level progression (see Examples 26.5 and 26.6, belovw). 


ScHzcHt 


Musical content is created by an unfurling of the tonic triad, referred to in some of 
Schenkers writings as the Ka mi der Nat the“chord of Nature>” ie., harmony in 
its natural state. This is achieved in the firstinstance by“horizontalizing”the contents 
ofthis chord as a simple two-voice setting.Theuppervoice, called the Vizpie,makesa 
diatonic stepwise descent frfom a note in the tonic triad to its root, and hence traverses 
the interval of a third, a fifth or an octave (See Example 26.2). The lower voice, called 
the Busspbyecpz09 (bass arpeggiation2)，starts with the Toot and moves to the fifth 
degree and back to the root. Itis no accident, for Schenker, that the roots of both the 
mediant (the“relative major”in minor keys) and the dominant belong to the tonic 
triad: this enables Schenker to argueeven more forcefully thatthe tonic triad not only 
Tepresents harmony in its natural state but also contains the essentials of parmonic 
motion, i.e., what other theorists would have called the “principal modulations.? 

The configuration of Upotie Supported by bass arpeggiation is called the Vsat 刀 . It 
not only represents the melody in its most rudimentary form, the scale, but also the 
basic harmonic progression Underlying most eighteenth- and nineteenth-century 
music: I-V-I in roman numeral terms. 1 (In this respect,， the Usa 刀 is a Stronger 
abstraction oftonal music than Fuxian note-against-note coUnterpoint, which prefers 
Stepwise motion in both parts, especially at the cadence.) 


10 The use of careted arabicnumbers for melodic steps is analogous to that of roman numerals for the 
harmonic Stxjez, and is explained in a footnote to an analytical graph in 7o7gtzUe, vol. II. The 7Do1e 
analyses show a liberal use of these Symbols, with hierarchy shown by different sizes ofnumber; by the 
time of Der Jreie Satz, there was only one fndamental descent of the Uyitie, i.e., one descending line 
indicated by careted numbers. 


Campbtidqge Histoties Online @ Cambtidge Univetsity Press, 2008 


Heinrich Schenker 819 


Example 26.2 Thethree forms ofthe Schenkerian Usatz (cf Derjreie Satz,figs. 1， 
9-11) 


The Vsa 如 , which represents the contents of a tonal work at the most basic level， 
called the packz7oUd (Eitexg1UU10)， gives Tise to more elaborate harmonic-contrapun- 
tal designs. These in turn generate further development, in stages, until the final elab- 
Oration is reached, which is the piece itself with all its details of rhythm and tempo， 
dynamics and articulation, and scoring. This level is called the joyegyoxiad of a compo- 
Sition (Toyde797td). Between the extremities of background and foreground lies the 
Middleg7oUld (Mittel1p0, an area whose scope and complexity is dependent on the 
Size and nature of the composition. 

The top staves of Examples 26.2a-c Show that the linear descent in the upper voice 
of the Vsatz traverses the Space of a third, a fifth, or an entire octave. Because of the 
perfect alignment of the upper and lower voices in Example 26.2a, this form of the 
Vsatz is given pride of place in most explanations of Schenkerian theory. Indeed, the 
Usatz from 3 most clearly illustrates the notion of hierarchy (see Example 26.3). The 
tonic triad, Schenkers chord of Nature, is given in Example 26.3aj; it is stretched ouUt 
(or “horizontalized>”) by the Successive presentation of its root and third (26.3b) and 
by the flling of the space between these with a passing note (26.3c). The passing 
note, Which is initially dissonant against the prevailing harmony, is converted to a 
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Example 26.3 ”Derivation ofthe Usatz from 3 from the tonic C major chord 


G 和 () GO 人 ) 
【eg@】 


9】 才 
4 


8 2 q 
革 一生 全 


coOnsonance by the arpeggiation of the bass from the first to the ffth step ofthe scale 
(26.3d). The resultant harmony - the dominant - thus acquires the status of a fnda- 
Imental harmony-asoti-andis then ableto generate farther elaborations. Atsubse- 
quent levels these processes are repeated: passing notes are given consonant SUPPOrIt 
and become harmonies in their own right. 

As Schenker himselfexplained: 


The dissonant passing tone . . . So long as it retains its dissonant quality . . . cannot at 
the sametime give rise to afurther elaboration; onlythetransformation ofa dissonance 
into a consonance can make elaboration possible . . .The Vsa 如 exhibits the first trans- 
formation ofa dissonant Urliie tone into a consonance: above all, 2? is changed into a 
consonance 2/V by the counterpointing bass arpeggiation ofthe tonic triad.3 


Although Schenker's terminology implies a tripartite division, each term - back- 
ground,middleground, foreground - in factembraces more than one distinct Structu- 
Tal level. His statement early in Dey jeie Sa 万 that“the backzg7otd in music is 
Tepresented by a contrapuntal Structure which I call the Vsatz” isalreadyasimplifi- 
cation; as We have Seen (Example 26.3), there is a musical construction - the tonic 
chord -that is conceptually prior to the Vsa 巡 . At the other end, the “foreground>” of 
a piece is the totality of its notes and associated markings, i.e., the Score; but the term 
is conventionally used to describe a simplifcation of the piece in which the melodic 
contour, harmony, and phrase rhythm are clearly discernible. Example 26.4b, which 
reproduces part of Schenker's most detailed analytical“graph>”of the first movement 
of Mozartxs G minor Symphony can easily beread asasimplifcation ofthe startofthe 
Symphonyinawaythatline (人 人 om Example26.4a,which itelaborates,cannot.23The 
motion ofthe Upper voice is, with few exceptions, reduced to quarter-notes and hal 地 
Dotesi the piece is presented in a two-Sstave piano format, with some indications of 
Scoring.To distinguish between the two notions ofmusical foreground,Schenker gen- 
erallyused theterm Vizie-7Tzelforthe graph oftheforeground in this simplified nota- 
tion， and 47WSHpyzUNG OF Le 刀 妇 47po09 (〈(cfinal elaboration”“realization2) when 
referring to the actual Score. 

Thatthemiddleground also comprises Several hierarchically conceived layers is clear 


11 DerjJeie Satz, SS169-7o0. 12 Ibid., Part I, Chapter 1l, Section 3. 13 Meistemmyej 凡 vol. II. 
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both from Schenker?s analyses and fom his terminology. In Example 26.4a, lines (@)， 
(四 ), (oO, and (dg) each represent a middleground layer; had he published this analysis a 
few years later, he would have labeled them “1. Schicht”(=“first [middleground] 
layer”))“2. Schicht”“3. Schicht”and “4. Schicht,”respectively. In the well-known 
graphic analysis of Bachs Prelude in C from the TELF72tberead CUaviem Book 1;14 the 
initial elaboration of the Vsatz is still marked “1. Schicht,”even though no 名 rther 
middleground layers intervene between itand the Vizie-TB2/.5 


ProloUIato and 4WUSRoNt 思 ONTE7UNG 


Though theseterms are central to his theory, Schenker never provided clear definitions 
of either, nor did he attempt to distinguish between them. Prololqyatioxz Suggests the 
creation of content by stretching out the constituent elements (representing Specific 
musical events) in a given layer. In the analysis of the Bach prelude, for instance, the 
fall ofan octave 位 om ez to el is a prolongation of the first note, Or “primary tone>” of 
the Urlbpie,ez=3.4xskpoxaboxziero0tg (literally,“composing out>) is the process by which 
prolongation is achieved: the word, constructed by analogy with the German 4WUS47pbe- 
itel (to Work out, develop”), implies that temporal events have the potential to gen- 
erate further content; that is, material contained in (or implied by) an eventin a higher 
level can be “unlocked>” by the process ofelaboration. In the Bach prelude, the3 that 
is initially prolonged bythe drop ofan octave is furtherelaborated bybeing filled with 
StepwWise motion: the linear descent “composes out?” the octave. 

Linked to the concepts of Proloxgatioz and 47WSR&o7iboxie7U19 is a favorite metaphor of 
Schenker”s，9Sa4 寻 Ete，by Which musical Structure is made analogous to organic 
growth:“from seed to harvest”The commentary on the first movement of Mozart?S 
Gminor Symphony makes reference to two instances: the interval ofa sixth,“planted>? 
in the viola part in m. 1 “germinates” in the first violin in mm. 3 and 7 (this relation- 
Ship is shown in the Zie-Tg1fel: see the square brackets in Example 26.4b); in mm. 
1o-ll the descending third from az to 人 ,itself the inversion of the original sixth， 
Tesolves to the fourth in the next measure. With the key-note, g", in the upper voice， 
this fourth is the “harvest” ofthe original planting.16 

Another term used in this connection is DIMNzUtot. By this Schenker sought to 
emphasize the historical validity of his theoretical work, through the connection 


14 See, for example，Cook, GuUide 如 MUSIC 40405145; Drabkin et al.， di4ls;i SCcpeReriala. Derivative 
examplesarefound in Jonas,BEi2 记 pa0l09; Forteand Gilbert;, Jptrodxctiozt 如 Scpetkeriat41100S5; Neumeyer 
and Tepping, GWide 70 ScpetperiaN 4)U05iS; Cadwallader and Gagne, 4)10pSis of 7D1QL MUS1C. See also 
Drabkin,“A Lesson in Analysis”which includes Schenker”s preliminary Sketches for this graph. 

15 Another Schenkerian graph illustrating levels of musical structure (in this case of a Haydn piano 
Sonata) may by Seen in Plate 23.2,p. 742.There,the subsumption ofmiddleground modulations within 
abackground voice-leading structure is clearly to be seen . 

16 Meistemye 交 ,vol. IT, p. 118. 
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Example 26.4 ”了 Extracts of graphic analyses from“Mozart: Sinfonie G-moll,” 
Das Meistemnye7 内 Id27 WMS, Vol. II 
(a) ffom fg. 1,layeranalysis of first movement 


So 让 去 -一 0 人 
als - -一 

Yoaarten' 了 7 就 5 Da 一 ri 

Takte: 四 


二 


5 


攻 -mv We 本 ! 2 I 


(vie 萝 L wr 邮 r px 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Heinrich Schenker 823 


Campbtidqge Histoties Online @ Cambtidge Univetsity Press, 2008 


WILLIAM DRABKIN 


824 


Example 26.4 (cott.) 


(b) 人 om the Viaie-72elofthe first movement 
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Example 26.5 Derjreie Satz,fig. 87/15: Mozart, Sonata in A, K. 331, first movement， 
mm. 1-8 


between structure and detail. If “diminution”means, for historians of seventeenth- 
and eighteenth-century music, the practice of ornamentation or the elaboration of a 
人 amework (e.g.,an Adagio written skeletally in long note values) or a chord progres- 
Sion (e.g.，the realization of a cadenza or the improvising of a prelude)，then 
47sSA&omtboNie7UU9 could be understood as diminution, with the addqditional requirement 
that the elaborations must not be applied arbitrarily but are needed to promote the 
overall unity of a composition (or, in Schenker?s preferred termy its“synthesis2).27 In 
the Bach prelude,for instance, the rising fourths ez-a2 and d:-82 (in mm.4-7)are dim- 
inutions oftheupper-voice movement fromezto dz.Thefourth in the bass in mm. 8-9， 
though it gives theillusion ofV-Iin G major,isalsoa diminution ofa conceptual step- 
wise descent, ffom a to g; Synthesis is promoted by the repetition ofthe same interval， 
Drising toaG,in different voices. 

In Derjreie sa 巡 much is also made of“concealed repetition”achieved by making a 
Shortfgure or an interval in the foreground the basis ofan extensive elaboration later 
in the piece. Schenker?s essays Sometimes refer Specifically to “diminution motives 六 
i.e.,fgures that are consistently applied at various Structural levels. In his essay on the 
G minor Symphony, theupward leap ofa sixth and its inversion,the descending third， 
are identified as motives characteristic ofthe foreground ofthe first movement (repre- 
Sented in Example 26.4b). Athigher levels the stepwise descent of a second, in pairs,is 
acharacteristic diminution technique(comparethestartoflevels (oOand (dg in Example 
26.4a); the original neighborfigure in the melody, Eb slurred to D in theviolin parts, is 
also an exXpression of this two-note linearity. 48 

Prolongation can also be achieved by repeating material, and musical form is often 
Created by the repetition of Portions of the Usatz itself. A technique of fundamental 
importance in this respect is Ujtterbyecpztlg, the “interruption?” of the progress of the 
Usatz at2/V which necessitates a new beginning. All constructions based on antece- 
dent and consequent phrases can be understood as elaborations of interrupted struc- 


17 Fordiscussion -andillustrations -ofdiminution techniques in earlier musictheory, see Chapter 17， 
PP. 544-48. 

18 The term Dzwz2xtiozSsMOty appears as Such only in the analysis of Bach”s Largo for solo violin 
(MeistermweR, vol. D, but its Spirit informs other analyses. In the Mozart Symphony essay, for instance， 
Schenker describes the DiNztUtoz of the various Structural levels as having their “own Special motivic 
characteristic[s]”(Meistemye 风 ,Vol. II, p. 117). 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Heinrich Schenker 827 


Example 26.6 ”Sonata-form movements as elaborations of interrupted LUzztze7 
(a) Derjreie Satz,fig. 154/15a: Beethoven, Pastorw/ Symphony first movement 


tures. In the first-movement theme from Mozart?s Sonata in A,K. 331, mm. 1-5 Show 
alinear progression from ez that is expected to end at ati it is interrupted after four 
measures, and mustbegin again in order to reach its goal (see Example 26.5). 

Since the first arrival of 2/V marks the halfway point in the structure, Schenker 
refers to it as the tefezde DowWipatt 如 〈cdividing dominant2) or simply 72zey 
(divider2).29 In doing so,he invites comparison with themes that,though they donoft 
have an interrupted Structure in the upper voice, are Similarly constructed in two 
halves with the first ending on a dominant. One Such example is the second-group 
theme ofthe first movement of Mozartxs G minor Symphony,atmm.44-51:thedom- 
inantin m.47is marked“Teiler”or“Tl> in theanalytical graphs (Example 26.4),Since 
it lacks the harmonic weight ofa St 好 jj.2 


19 DerJreie Sa 如 , S$89. 

20 Theuse ofthe term 72iierin both contexts Suggests that, for Schenker, the second halfofa symmet- 
Tically designed theme has greater Structural weightThe dotted linelinking the twoe?s in Example26.5 
further implies thatthe firstfour measures ofthe Mozart theme elaborate the Primary tone ofthe linear 
descent, ie.,theez in m. 1; this would mean thatthe firstarrival on Vhas less structural weight than the 
VoftheV-Icadence in m. 8.Thisend-oriented view ofinterruption is consistent with Schenker?s theory 
in general, and with his explanation and use of the term 72ier. It is contradicted, however, by other 
graphs in Dezjzeie Sa 如 and bythe text ($9o), which stipulates that, in an interrupted Structure, the first 
arrival on the dominant is the more important ofthe two. The editors ofthe English edition of Derreie 
Su 刀 attemptan explanation of this di 伍 culty (see Eee Comtzbositioz, p. 37, note 6); fora fuller discussion 
of the problem of hierarchy in interrupted structure, see Smith,“Musical Form and Fundamental 
Structure”esp. pp. 267-69. 
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Atahigher level,e.g.,in acomplete two-part song form, the entire first part may be 
represented as a descent to 2 supported by I-V, with the second part traversing the 
same ground but ending on the 1/I. In sonata form, the first arrival on 2/V marks the 
Start ofthe conventionally termed second group>”; the development section will then 
convert this dominant to a V7, for instance by elaborating the space of a third lying 
immediately above the fifth of the dominant (V5 7), as in Example 26.6a (a middle- 
ground graph of the opening movement of Beethoven?s Pastoraw/ Symphony), or as a 
passing seventh ofan 8-7 progression superimposed above 2 as in Example 26.6b (a 
middleground graph of Mozart's Sonata in C, 开 . 545, first movementb. In both cases 
the resulting seventh can also be understood as an upper neighbor note to the 3.2 

Form can also be created with thelarge-scaleapplication ofprolongation techniques 
Dormallyassociated with theforeground. Forinstance,aminuetorscherzo movement， 
with atrio section in theparallel key,could beunderstood in terms ofMiscjpz09 (modal 
mixture”): elaboration ofthetonicbyalternation with its tonic minor, i.e., as a I3-53-8 
progression.2 Similarly, a trio section cast in the subdominant key could be explained 
as a prolongation of the tonic by a neighbor note and its Supporting 
NebeztotezjpatoNie (cneighbor-note harmony”),e.g.,4(supported byIV) elaborating 
3-(2-?T) on either side.23 

Musical elaboration is also assisted by changes of register. In the Bach Prelude in C 
major, the descent of the Upper voice of the Usatz is the Shortest line between two 
notes ofthe tonictriad,athird. Butatthe next Structural level, an octave descent to el 
and an ascent from dl are Shown to unfold from the original upper voice. These pro- 
Cesses， Which involve a change of the register governing prolongations, are called 
Tirejfexleyz0tz and 五 Opeiegzt9， commonly rendered as“descending register transfer>” 
and “ascending register transfer”Trespectively When the two are employed in pairs, a 
Tegistral linkage is created，called KobpjpelUl9g (coupling”). In a short, summarizing 
graph ofthe Prelude in Derjeie Sat, Fig. 49/1, Shown Pere as Example 26.7, the reg- 
ister transfers are indicated by the“crossed” beaming ofez-eland di-dz butare notSo 
labeled. Nor are the registers Specifically marked as having been“coupled”though 
this is selfrevident from the symmetry of the graph.?4 


21 DerFjeie Sa 巡 -fg.154/5a.and fig. 47/1. In Example 26.6a, the representation ofsonata form as 32 
|1=-GNbn) 3-2-1iisahybrid form ofprolongation,a conflation ofinterruption and neighbor-note elab- 
oration; bp (=Nbn) is, strictly speaking, an incomplete neighbor to the al that follows it but, taking a 
larger view of the analysis, it refers also to the al at the start ofthe graph. 

In Example26.6b,the outlines ofsonata form are indicated in parenthesis beneath theharmonic anal- 
ysis; Schenker dates the recapitulation ("Rp> for Rej7ise) not from the reprise of the opening theme - 
unconventionally - in F major (m. 42), but fom the definitive return of the tonic which follows. 

22 DerjJjeie Sa 如 , fg. 28a. 23 Ibid.,figs. 35/1 and 4o/1. 

24 Inthemoreformalanalysis ofthe Prelude,published in the Ptf ULitie-TZem, Schenker confusingly 
labeled the descending and ascending register transfers“Kopp[elung] abw.[airts]”and “Kopp.[elung] 
aufw.[irts]”respectively,， i.e.，descending and ascending“coupling.”At that time, he had still not 
Worked outa clear relationship between the concepts 瑟 Ojperiegz049，7zeje7i&g2019，and Kobpjel009. 
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Example 26.7 ”Derjreie satz,fig.49/1: new middleground graph of Bach's Prelude 
in C 


T 太 21 24 34 45 
人 es L9) 3 和 人 
了 IV7 V 1 


The principle ofhierarchy is, however, still in force, with one register taking Prece- 
dence over the other. In the Bach prelude, the upper voice starts on ez and ends on Cc?， 
So itshigher octave predominates in the background,despite thelong progression into 
the lower register and the extensive elaboration of the interval dl:-P; Schenker called 
this the obgUzgate Zaqge (obligatory register2). 

The Mozart piano sonata movement (Example 26.6b, above) also shows how regis- 
ter can promote musical synthesis by creating a long-range connection. In the exposi- 
tion the second group is set in a higher register, its Upper voice governed by the linear 
Progression d3-g2. The dominant of the second group is elaborated as a dominant 
Seventh in the development, 8 passing through 仑 . When this Seventh resolves, the 
original starting point,e>,is regained,and in this way Mozart returns to the initial reg- 
ister without actually making an exact recapitulation of the opening theme. 


ZE0NIt 罗 ) 


The notion that “coherence”and“connection” are closely related (in German, the 
word ZWS4MMENpUNG can be used for both) finds a special resonance in Schenker?s view 
of musical Structure: even those Writers who have kept a respectful distance 位 om 
Schenkerian analysis or have categorically rejected its Principles have nevertheless 
been attracted by the search for connections between musical events resulting from 
pitch identity or PTOXimity. 

Asuccession of diatonic steps joining two voices in a chord,or in adjacent chords, is 
calledaZx7(plural Zre;thetermis mostcommonlytranslated as“linear progression 
Or Simply“progression2). In the first elaboration of the chord of Nature, the Upper 
voice -the Vitie -isa 2Zxq,since it joins two notes ofthe tonic triad. And when the 
passing dz ofan e*-d?-c2 Lite (See Example 26.3c) is turned into a consonance bythe 
Supportofginthebass,ie.2supported byV'itis capableofgenerating further content 
by the application ofa new linear progression. This is shown in Schenker?s analysis of 
the Mozart sonata movement (Example 26.6b,above):the2,after being transferred to 
ahigher octave,itselfbecomes the starting point ofa linear progresSsion encompassing 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


83o WILLIAM DRABKIN 


a ffth. The new progression，an elaboration of the dominant harmony 
(CdSRomtboNie10t9 de 入 St),is Schenker?s way ofsaying that the second group (mm. 
14-28) ofthe exposition is in the dominant key of G major. 

Schenker qualified his linear Progressions by the size ofinterval theyembraced.The 
Vie ofthe Mozartsonata movementisa 72722U9 (cthird-progression7); theline from 
2 is called a Qzxiztzxg (<fifth-progression>). As is the case for many techniques of pro- 
longation, linear progressions may existatany Structural level,and they are sometimes 
transformed ffom one level to the next. In the first movement of the G minor Sym- 
phony (see Example 26.4, above), the Viaie embraces a fifth, d-g:. The first subject 
(antecedent phrase, mm. 1-21) is graphed as a fourth-progression at level (c, which is 
extended to a sixth in (d). 

Since linear progressions join registral spaces, they give the effect of a play among 
the polyphonic voices. An elementary way in which this works is atthe beginning of a 
composition, where an ascending line may lead up to the primary tone of the UViie， 
e.g. 1 -2-3 or 3-4-3$, and thus fill the space between the “alto”and “soprano”of the 
opening harmony; Schenker called this progression an 4j1stieg (usually translated as 
“initial ascent2). Another common technique is Zberxgyetz, a kind of registral leap- 
frogging by the superposition of one or more descending linear progressions to form 
a series of steps. Upexgyetfz (now translated by most English-speaking theorists as 
“reaching over”) enablesacomposerto reachahigherregister,or to regain the Primary 
tone ofan earlier linear progression,orto createanascending line from a series ofshort 
descending Progressions. In the Mozart Symphony movement, the modulation to 了 Bb 
in mm. 22-42 is assisted by a series of short Vbexgye 太 杂 e finishing with a neighbor- 
note fgure. The overall effect is an elaboration of the third, d?-e?- 仑 (see also Example 
26.4a, level d) and Example 26.4b).25 


measure: 22 24 20 28 34 38 
仑 一 ee 他 
e2 一 人 
中 


Because their points of origin and their goals are clear, linear progressions show 
unity in musical movement. Butlinearity in a Schenkerian sense can also mean the con- 
Dection between widely spaced occurrences of the same notee.g.thed: atthe start of 
the Mozartsymphony movementand the dzin m. 16,atthefirstjoxte,oreven the dz at 
m.44in the second group. Whereas earlier theorists demonstrated musical relatedness 
more by thematic Similarity or the derivation of one theme from another, Schenker 
demonstrated thatasingle note,correctly positioned and supported,mightbeenough 
to confer Synthesis over a large musical time-span. It is this aspect of Schenkers work 


25 Although the term Zexg1e 玉 xcontains the word Zxkg, such a “progression” often consists ofjust 
two notes, rather than the minimum ofthree needed for linear progressions that act on their own. 
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in particular that has attracted the attention of many twentieth-century theorists who 
arenotwholly sympathetic to a layered view of musical structure, or are mistrustful of 
What they perceive to be an excessive reliance on graphic representation.26 


Historical and intellectual background 


Schenker”s published writings tell us little about the source ofhis insights into music. 
On the contrary,they give every indication thathe regarded them very much as his sole 
Property developed over years of Private engagement with the canonic repertory of 
Western music, without recourse to the academy or the contemporary music Scene. 
This is well encapsulated in a postscript to Some analyses of short keyboard works by 
Bach, which includes the following statement: 


Blessed by the grace of our greatest, I have held up a mirror to music, as no ancient， 
medieval or modern philosopher,no musician, musichistorian or aesthetician - Or any 
of these considered together - has been able to do. Iam the first to explain its internal 
laws, to comprehend the vivacious ear of the German masters and their capacity for 
invention and Synthesis. I have explained their daring invention in the realm of 
hearing, as had previously been experienced only in the realm ofthe other senses. And 
I have, so to Speak, revealed for the first time by verbal communication the realm of 
hearing,as ouUr masters understood it,and so have enriched human existence by a new 
dimension.27 


These sentiments are expressed more Succinctly in the inscription on his gravestone 
in the Central Cemetery in Vienna:“Herelies the man who perceived thesoul ofmnusic， 
and who proclaimed its laws as the masters Understood them, as no one had done 
before.>” 

On the assumption that every intellectual idea has its genealogy， Scholars have 
attempted to trace Schenker?s conception of music theory back to its cultural, philo- 
Sophical and musical roots. According to alifelong friend, Moriz Violin, the music of 
Mozart and Beethoven and the literature of Schiller and Goethe were an important 
part of his childhood upbringing.28 Schenker”s extensive quotations of eighteenth- 
and nineteenth-century German writers bear witness to an intellectual background 
that may have been as much literary as it Was musical. 

Extracts from the works of Goethe fgure in almost every publication; Schenker 
quoted him more often than any other writer, and he may have found inspiration for 
the conceptofa structural background in Goethe”s scientific writings; indeed, the very 
word Usa 刀 has strong resonance with the U%gJjiaxzze of Goethe”s botanical studies. 
William Pastille has suggested that the relationship of species counterpoint to the 


26 Rosen, THpe Classical Sbe; Meyer, EXbUa201G WMSic; Narmour, BeyOUd SCHReReTiS71. 
27 707W1WLe,vol. 5,p. 55. 28 Federhofer, 互 ezzo1tcp ScpeRejp NGCR TIEDNcHemt 2000 B1ie1e11 p.4. 
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behavior of parts in“real”music，crucial to Schenker's view of musical Structure， 
Tecalls Goethe”s concept of the UVmbpiotoeNi and, further, that Schenker?s long-range， 
Or“Structural”hearing is closely related to Goethes more visionary type of perception 
- dsScpat20U9 - that comes from beholding things within a theoretical 人 amework 
rather than noting their surface features.29 

Concerning philosophical infuences, one notes above all Schenkers indebtedness 
to Imnmanuel Kant. As Kevin Korsyn has shown, there is a Strong kinship between the 
Kantian notion of causality and Schenker?s 9SyNthese，a“synthesis”by which the 
musical mind conceives tones as bound to one another in much the same way as the 
philosophical mind comprehends events as following one another in a particular 
order.32 The 包 miliar criticism of Schenker, that his theoretical program and particu- 
larly his analytical graphing technique ignore the function oftime in music, falls away 
这 one accepts that Schenkerian Synthesis implies time-consciousness; thus true 
musical perception is a form of Kantian “transcendental apperception in which tem- 
poral ordering is an indispensable ingredient.3: Both Kantand Schenker also shared a 
view of genius as the means “through which Nature gives rules to art?”;332 for Schenker 
the gift ofgenius was innate, God-given. 

The infuence ofArthur Schopenhauer is more elusive, and has not been researched 
Systematically Quotations from his writings are Scarce; One Was Used as a prop on 
which to hang the anti-imperialist sentiments vented by Schenker in the aftermath of 
the First World War.33 The idea of musical tones having a “will”and that they are 
intrinsically bound to behave in a certain way is expressed in the first volume of 
Koztabz0tt(1910)34and enshrined in theseries title Der70ie,which marks the start 
of Schenkers most ambitious project in analysis. That he saw in Schopenhauer (and， 
by extension,in Kierkegaard and Nietzsche) a kindred spirit is suggested by two quo- 
tations from 7He Ta as TU RebyeseNtatiot ,which are drawn together to provide 
an analogy between the true creative artist, who is able to achieve insight with direct 
expression, and the scholar who strives for truth and wisdom for its own Sake, unme- 
diated bytheauthority conferred byacademic stature or other such approval ratings.35 

Schenker”s unshakable faith in his own theories of music led him to denigrate the 
writings of most of his contemporaries. This led to a general view of Schenker as an 
iconoclast, a theorist Working entirely outside of tradition, a point that is reinforced 
by his isolation from Viennese academic musical life. His contemptuous references to 
“die Theorie” in a pair of essays on Sonata form and fugue from 1926 underscore his 


29 Pastille,“Music and Morphology>”; see esp. pp. 34-38. 

30 Korsyn,“Schenker and Kantian Epistemology.” 31 Ibid., pp. 34-35. 32 Ibid., p. 7. 

33 70zie,vol. 1, p. 13. 

34 “Thus tones cannot produce any desired effect just because of the wish of the individual who sets 
them, for nobody has the power over tones in the sense thathe is able to demand from them something 
COntrary to their nature Even tones must do what they must dol” Cozxtte7z01t vol. I, p. 14. The ener- 
geticist context of Schenker?s views is explored further in Chapter 3o, pp. 936-39. 

35 70zWie,vols. 8-9,p.48; seealso Federhofer, 瑟 ezt7tcp Scpetkep NG0C TRIebUcpemt 3200 BTieje11, p.89. 
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isolation from mainstream theory teaching as exemplified, for instance,in the work of 
Hugo Riemann and the series ofhandbooks published by Max Hesse in Berlin, which 
featured Riemanns writings.36 His Surveys of the secondary literature，a Tegular 
feature of his analytical essays of the 191os and 192os, are taken Up by extensive quo- 
tation from and ridicule ofcontemporary Scholarship and journalism. The fewauthors 
who are Singled out for praise - and then only briefty - were either personal friends， 
Such as Otto Vrieslanderand August Halm, or writers with only loose links to theoret- 
ical traditions: thus E. 工 A. Hoffmann is lauded for his declaration of interest in 
Beethoven for the sake ofthe music alone, the Beethoven scholar Gustav Nottebohm 
for making the contents of the sKetchbooks accessible to a wider public. Otherwise， 
one must go back to eighteenth-century music theory for palpable connections. 

Jean-PhilippeRameau?snotionthatall modulations arise in relation toasingle tonic 
is an important forerunner to the conceptof7DNzalitb the“home key”to which all the 
fundamental harmonies, or Stxjfexz, are Ultimately related;37 on the other hand, the 
exXtraction ofa passe jozda1lettzje as a Synthesis ofvertical organization and chord pro- 
gression must have seemed inimical to Someone concerned above all with linear con- 
nections, in both melodic and bass lines. Rameau accepted the seventh above the 
fundamental as a component of a chord, whereas Schenker followed the precept of 
Jopann Joseph Fux thatall dissonance in musicmustbe introduced and resolved prop- 
erly.38 And as Schenker came to view his concept of musical structure in nationalist 
terms, Rameau?s Frenchness became an unalterable blot on his character.39 

Fux?s Gyadols ad Pa71iasSWUM was Widespread in Europe,and was knownto havefigured 
prominently in the musical training - and teaching - of Schenker?s heroes, including 
Haydn, Mozart, Beethoven, and Brahms (see the extensive discussion in Chapter 18， 
pp. 579-84). Itis thus hardly surprising to fnd him coming to terms with it in the two 
volumes of KoztrabjzNA But while Schenker praised the Gaals for its insights into 
Vocal music, he was critical of what he perceived as Fux*s distrust of instrumental 
music, with its creative Uses ofvoice-leading principles, coupled with a failure to dis- 
tinguish clearly between counterpoint as a pedagogical discipline and composition as 
acreative act. Indeed,itis Schenkers profound insights into the relationship between 
the contrapuntal Species and what happens in “real” music, from Bach to the end of 
the nineteenth century, that represent his greatest triumph as an analyst. His defense 
of consecutive major thirds in a WagnerZettbioto as the"“lovely fruit ofthe composing- 
OUt of scale degreesl” is not merely emblematic of his view of instrumental part- 
writing as counterpoint, but Simply and perfectly encapsulates the need to reconcile 
the rules governing harmony in Short Stretches with the Opportunities for Synthesis 
offered by mnusical linearity. (It is also a useful counter-example to the widespread 


36 The essays, on the subjects of sonata form and fgue,appear in Meisteme 罗 ,vol. II. Hesse also pub- 
lished analyses by Hugo Leichtentritt ofthe music of Chopin; these were ridiculed in the two Chopin 
essays in Meiste7me] 内 ,Vol. 工 37 Christensen, Ra1eax, p. 177, note 29. 

38 Meistemmye 风 ,vol. II p. 17. 39 Ibid., pp. 13-15. 
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Example 26.8 Coxjte1bozt 坟 vol. I, Example 203: extract fom Wagner?s RHez9old， 
Scene4 


C 间 minor: HI (Phrygian) 


belief that Schenker had little sympathy for Wagner”s music.49) As Example 26.8 
Shows, the persistence of g 杞 above the Neapolitan sixth chord shows that the home 
key prevails in spite of the lower-order demands for a fattening of this note to avoid 
an augmented fourth (false relation) between the moving parts.41 

Perhaps the most important of all of Schenker”s predecessors was Carl Philipp 
Emanuel Bach, above all for his TexsUcp per die Waye 4 ds Kavier 2 Sbielejl of 
1753-62, with its emphasis upon linearity in continuo playing and the need “to hold 
the register together” in the realization ofa chord progression.42 But when it came to 
offering atribute to Bach?s role in musical art, it was nothis advice to the accompanist 
but his skills as an improviser and composer that Schenker dwelt on at length, by 
Showing how Bach?s suggestions for improvisation technique are frmly underpinned 
by such concepts as arpeggiation, voice-exchange, and what he called “parallelism >: 
the consistentapplication of motivic patterns to the middleground. By subjecting the 
free fantasia in D printed at the end ofthe Teysycjp, and other short pieces, to the same 
type of voice-leading analysis he used elsewhere,，Schenker granted Bach the Same 
canonical status he conferred on only a handful of other masters.43 

Nearer to his own time, Schenker may have been infuenced by the lively debate 
Sparked by the republication of Eduard Hanslick?s THpe BeaxtHtz Msic in 1885.Alan 
Keilerhas suggested that Schenker?searlyviews on the origin ofmusicwereinfuenced 
by critiques of Hanslick by two younger scholars attached to the University of Vienna， 
Friedrich von Hauseggerand Robert Hirschfeld. Hausegger?s Die MsS 认 0 47WSd1UCR iD 
particular has strong resonances in Schenker?sviews on theoriginsofmusicand its sig- 
nificance forthe study ofhistory, asexpounded in an important early essay “Der Geist 
der musikalischen Technik>”(1895).44 


4o Onthe possible indebtedness ofSchenkerian theory to the writings ofVWagner, see Cook,“Heinrich 
Schenker, Polemicist.” 

41 For further illustrations, and a fuller explanation of Schenker?s contrapuntal agenda, see Dubiel， 
“When You Are a Beethoven,”pp. 291-34o. Also see the discussion in Chapter 18, pp. 592-94. 

42 Meistemmye 办 ,vol. IT, p. 118. 

43 7o71Wile, vol. 4, PP. 1o-13; MeistemmeR, vol. I, PP. 13-30. Schenker also honored Bach in a two- 
volume edition of selected keyboard works. 

44 Keiler“Origins of Schenker?s Thought,”esp. pp. 292-94. 
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Reception and influence 


Schenker seems to haveenjoyed a considerablefollowing in his own lifetime (foralong 
time posterity underestimated ib,butitwas nothing like the renown his theories Were 
to bring him after his death in 1935: textbooks, courses, seminars,and conferences on 
Schenkerian theory; the establishment of major research archives based round his 
Private papers; and a seemingly endless supply of voice-leading graphs in journals and 
books,supporting a range oftheoretical, analytical, and historical viewpoints. 

Schenkers fnal years saw the rise of National Socialismi three years after his death， 
Hitlers troops marched into Vienna and Supervised the annexation of Austria to the 
Third Reich. Amidst the most di 但 cult circumstances，two of Schenker”s pupils， 
Oswald Jonas and Felix Salzer, kept the Schenkerian fame alive through their own 
writings;j4z theleading article ofa short-lived periodical they co-edited perpetuates the 
notion of“mission”Schenker had expressed years earlier in the inaugural issue of De7y 
707m1le.46The efforts ofProfessor Reinhard Oppelto disseminate Schenkerian theory 
at the Leipzig Conservatory, and of Felixz-Eberhard von Cube to establish a thriving 
Schenker Institute in Hamburg,quickly ran aground as the Nazis closed in on Jewish- 
based teaching. Faced with the imminent annihilation of European Jewry, and with it 
European Jewish thought,Jonas and Salzeremigrated to America whereanother pupi 
of Schenker?s, Hans Weisse,had established an outpost of Schenkerian teaching at the 
David Mannes School of Music in New York. Transplanted to the New World， 
Schenkerian analysis began to thrive in the teaching programs of conservatories and 
University music departments,and in the research ofa new generation oftheorists and 
their pupils.47 

Much of the early activity was concentrated around pedagogy. There had been 
concernamong Schenker's circle thathis writings weretoo di 伍 cult: Jonas?s frstbook， 
published while Schenker was still alive, bears the subtitle“Introduction to the teach- 
ing of Heinrich Schenker”and was intended for readers without prior knowledge of 
his methods.48 The publication of Salzer?s StxUct1Ul 瑟 ea1j149 in 1952 represented a 
greater milestone, in that it made available to English readers literally hundreds of 
voice-leading graphs together with briefanalyses covering a wide repertory; it became 


45 Jonas,Das TBSel des7NSTRaLiScHUe KUStE7ReS(1934); SalzeryS1012010 TY2Se1 (1935).Around this time 
Adele Katz, a pupil of Hans Weisse，wriote the first exposition of Schenkerian analysis in English 
(:Schenkers Method?), and later expanded his theories in book form, CHallexge 如 MMSicaL TUdiON 
(19459). 

46 Thatis,Schenker”s“Die Sendung des deutschen Genies”of 1921 became “Die historische Sendung 
Heinrich Schenkers”in 1937. 

47 Forapbriefhistory ofSchenkerism in North America, see Rothstein, "Americanization>; for a com- 
prehensive Survey of the literature on Schenkerian analysis until 1985g, see David Beach>s bibliographi- 
cal articles. 

48 DaS TBSelt des MUNSTQScpe KUOStEJReS: et ER 2 友 e Zejye ezo1ic Scpetkers.Thetitle and 
Subtitle were reversed when the book was reissued in German in 1972,and trans. into English ten years 
later. 
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the principal Schenker textbook for the postwar generation. The long-awaited trans- 
lation of Schenker's last work in 1979, under the bilingual title 有 ee Co1tbositioN (DeE7 
JJjeie 5a 妃 ), helped standardize Schenkerian terminology in English; but because this 
book was heralded as marking a breakthrough in North American Schenker pedagogy， 
its polemic passages were relegated to an appendix, and a number of established 
Schenkerians were enlisted to help clarify the more di 伍 cult parts ofthe theory and to 
Suggest routes into the text.49 The utility of mee Co7tbos 矶 01 Was, however, Overesti- 
mated,and the past two quarter-centuries have Witnessed a rapid,unabated growth in 
the number ofexplanatory textbooks on Schenkerian analysis.?2 

Not surprisingly, the attempt to render Schenkers work accessible has also led to 
new developments in his theories. Although Schenker himself stressed that his work 
was artistic, not Scientific, succeeding generations oftheorists feltthe need for it to be 
more internally consistent. One sees not only a more scientific approach, as early as 
Forte”s seminalessay of1959,butalsonumerous attempts to come to terms with ambi- 
guities and inconsistencies in the theory. Both the sanctity ofthe two-voice Vsa 刀 and 
the primacy ofthe descending 3-2-1 Vie have been challenged,: and theorists now 
generallyacceptthe possibilitythatapiecemayadmitmorethan onevalid Schenkerian 
reading. 宛 

Forte's essay identified the study of rhythm in relation to voice-leading analysis asa 
major area in need ofinvestigation. Some fruitful work in this area was undertaken by 
Arthur Komar and Maury Yeston;3 but it was with Carl Schachter”s three-part study 
of rhythm and linear analysis that Schenkerian voice-leading graphs were first har- 
nessed Systematically with rhythmic analyses. Subsequent developments in this field 
have been madeby Fred Lerdahl and Ray Jackendoffin their investigations into group- 
ing and meter and in William Rothstein?s study of phrase rhythm .于 

Thenumber ofvoice-leading analyses ofinstrumental works is legion,butthatofthe 
operatic, choral, and solo song repertory has been much more restricted. Schenker 
49 Inaddition to the translator”s preface,there is a translation ofJonas?s preface to the second German 
edition, an “introduction” to the English edition by Allen Forte, a range of clarificatory footnotes by 
John Rothgeb supplementing those by Jonas and Oster, and a glossary of technical terms. See also 
Schachter “Commentary On Free Coz1tzbos; 契 01 
5o Theseinclude Westergaard, DittrodtUctiot 如 7DU41THeoD3 Neumeyerand Tepping,GWide 如 SCpeReyia7t 
4M4051s; Cadwallader and Gagne, 4700Sis of7DU0L WMSic. The most widely used textbook has been Forte 
and Gilbert, Fptrodolctioz 如 Scpezkerial 4N0051s, thanks largely to its scope, organization,and Systematic 
Setofstudentexercises,together witha companion Distrxcto7s5s Mutualwhich provides solutions to many 
of the exercises. 

The 198os also saw the proliferation of textbooks on analytical method in which the explication of 
Schenker”s theories fgures prominently: Cook, Gzxide 如 MUWSicaL 4)100S1S; Bent, dia0siS; Dunsby and 
Whittall, Mzxsic 47ab0s145. For more on Schenkers infuence on the pedagogy of music theory in North 
America, see Chapter 2, p. 72. 

51 Neumeyer “The Ascending Viizie”; “The Three-Part Usa 刀 > “The ULtie from 8”; Beach“The 
Fundamental Line fom Scale Degree 8”; Chew “The Spice of Music.” 

52 Federhofer, 4ARoxd 20104 St0M 谨 AU9，Chapter 4; DIabkin et al.，Z7QLS;i ScpeNReiaz0， PP. 91-933 
Schachter,“Either/Or>”; Drabkin,“Consonant Passing Note.” 

53 Komar, THeo7y ojsxsbe1Si01S; Yeston 7Ne StUNNCQEONL OAMWNSICQL 尺 t 友 11 


54 Lerdahl and Jackendo 任 4 Gezeyatipye THpeo7 of TDNUQL MUWSIC Rothstein, PHjyase 及 多 芭 7Ml 2 TOO MUS1C. 
See also Chapter 3, pp. 99-1o2; and Chapter 22, pp. 703-10. 
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himself published few analyses of works in these genres, though a brief comment on 
Schubert"s 4M Meer offers one of the clearest examples of the relationship of words to 
music from a Schenkerian viewpoint.5 Some of Schenker?s closest followers have 
made major contributions to the bearing of a sung text on the analysis of music;56 
though in much of the best work in the field, the Schenkerian appProach is one of a 
number ofcoordinated methods.?7 

Justasanadequatetheory ofthe relationship between voice-leadingand rhythm had 
to await the reception of Schenkerian theory by a younger generation of scholars, So 
the matters concerning musical form have been integrated into voice-leading theory 
Only recently. If Schenker”s ideas on form were, characteristically, full of insight, his 
graphic representations were inconsistent even - as Charles Smith persuasively 
Showed - within an ostensiblyunified presentation Such as the musicexamples for Dey 
_Jjeie Sa 巡 .33 In particular, Schenker had failed to clarify the relative status of the two 
Parts ofan interrupted structure, and was inconsistent in his mapping of the conven- 
tionally termed parts of a form (second group”“recapitulation”etc.) onto graphic 
representations of the middleground. 

Another project that Schenker barely touched on in his writings was the overall 
coherence ofa multi-movement work, or a set ofvariations, i.e., pieces in which a sep- 
arate Us4a 刀 could be said to govern individual components. Recent wrTiters have 
attempted to make sense of variation Sets as“single pieces”in a Schenkerian sense;?9 
and some have gone So far as to Show how an entire Sonata might be embraced by a 
Single Vsa 如 ,orhowasetofbagatelles or character pieces form a coherent sequence ip 
termas oftheir voice-leading.o 

The field of contrapuntal music has proved more resistant to voice-leading analysis 
(Schenker*s own Studies offugues by Bach and Brahms notwithstanding),and has only 
recently begun to receive the attention that it deserves.6: Schenker provided substan- 
tial analyses neither of string quartets nor of solo concertos; given the preeminence of 
these genres in the oeuvre of Schenker”s composers of “genius> it is SuUrprising that 
little Schenkerian research has been Undertaken in these repertories. 

Schenkers deeply held belief that music was in decline was mainly expressed in 
general attacks on contemporary society. The shorter of his analytical counter-exam- 
ples, a voice-leading analysis of an extract from Stravinsky?s Piano Concerto, proved 
Something ofa model for later writers, including Adele Katz and Felix Salzer, whose 
infuential Stxctal Fea7zg includes voice-leading analyses of works by BartOk， 
Hindemith, Prokofiev Ravel and Stravinsky. The linearity of much late nineteenth- 
and twentieth-century composition may have been a significant 亿 ctor. On the other 


55 Meistemme 凡 ,vol. I, PP. 199-200. 

56 Jonas，Das TBSell des MMS1QUScpe KoOStmyes contains an important analysis of Schuberts Dey 
Zizde1pba20IM. Seealso Schachter “Motiveand Text.” 57 Seein particular Webster,“MozartSArias 
58 Smith,“Musical Form and Fundamental Structure.” 

59 Salzer,“Mozarts Divertimento,K 5632; Marston, “Analysing Variations. 

6o Dunsby “Mnultipiece”; Marston, “Trifles or Multi-Trife?”; Bee 如 ove2s SoU0 好 太 羽 O0 109,p.253. 
61 Renwick, 47zabjzil9g Ptgxe, “Hidden Fugal Paths.” 
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hand, changes to the concepts of consonance and dissonance around 19oo make the 
Principle oftonal hierarchy far more di 伍 cult to apply systematically to this repertory. 
Thus linear connections are made more on the basis oftemporal proximity, with dura- 
tion a key factor in determining the Starting points and goals of progressions. And 
background structures take on newsedissonant> figurations,e.g.,a 崔 -3-2-1 Tiefor 
the first movement of BartOks Fourth Quartet.2 

Thelinearanalysis of“pre-Baroque”musichasalongerandfullerhistory,beginning 
during Schenker”s life with the study of medieval and Renaissance polyphony by his 
pupil Felix Salzer.63 The changes to Schenkerian doctrine necessitated by the surface 
designs of early repertories are no less extensive than those for contemporary mnusic. 
For early medieval polyphony the concepts of consonance，dissonance and part- 
writing result in much graphic analysis underpinned by chains ofconsecutive fifths or 
Octaves,Something which Schenkerwould havefound inimical. Yetithas been claimed 
forthelate secular songs ofGuillaume de Machaut that“cadences [act] as the focus of 
directed progressions extended over considerable stretches of music.264 

With consonance and dissonance treatment broadly codified in the Renaissance, the 
analysis of much sixteenth-century music is on Surer ground,and examples ofsensitive 
Schenkerian readings have appeared with some frequency.55 There remains, however， 
the problem of larger-scale unity in works that are conceived in accordance with the 
Syntax of a Sacred text. As Donald Tovey put it in a trenchant discussion of High 
Renaissance polyphonic texture“Sixteenth-century music is aesthetically equivalent 
to the decorating ofa space,butnotto structureonan architectural scale”and itis con- 
Sequentlya mistake to “expectahigh note in one place to produce a corresponding one 
long after Palestrina has effected all that he meant by it and directed his mind else- 
Where.266 

Schenker”s admiration of the music of Johann Strauss and his efforts to promote 让 
by providing voice-leading graphs ofhis more famous waltzes in DezjJreie su 刀 Suggests 
that, his outright dismissal of jazz and other forms of popular music notwithstand- 
ing,ozhesawthe difference between good and bad as greaterthan that between serious 
and popular. The application of Schenkerian theory to jazz, American popular song， 
and non-Western music has fourished in recent years; it remains to be seen how post- 
modernist arguments against the contemplation of music outside its cultural context 
affect Schenkerian and other theoretically based approaches to all repertories of music 
in the twenty-first century.48 


62 Travis, “Bartok's Fourth Quartet.2 63 Salzer, 9701 1000 TBSe11. 

64 Leech-Wilkinson,“Machaut?s Rose 1 p. 23. 

65 See,for example Bergquist, “Mode and Polyphony>”; Novack,“Fusion of Design and Tonal Order>?; 
Mitchell,“Lassoxs Prophetiae Sibyllarum.” 66 Tovey Msic&L TBXtyes, pp. 30-31. 

67 MeistemeR, vol. II, p. 1o7; vol. III, p. 119. 

68 The first Schenkerian study of a non-Western repertory Was Loeb,“Japanese Koto Music.”For 
approaches to popular music, see for example Gilbert, THe MUWSiC of Geysnyijt; Forte, 47Me1iCQN PobxUC7 
Ba1Uad; Everett,“%The Beatles as Composers.”The issues concerning Schenkerian analysis of jazz solos 
areaired in Larson“Schenkerian Analysis of Modern Jazz.” 
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IVA MODELS OF MUSIC ANALYSIS 
“7 
Music and rhetoric 


PATRICK MCcCRELESS 


Rhetoric is the original metalanguage ofdiscourse in the West.! From the fifth century 
BCE until around 18oo it served the educated classes as the most prestigious and 
infuential means ofconceptualizing and organizing language,and articulating how it 
canbestbeeffective,persuasive,and elegant. Given thatrhetoric shares with musicthe 
Structured unfolding ofsound in time, aspects of performance and delivery, and even 
arudimentary notion ofthe“work>” (the oatioxz in rhetoric, the co1tjositoz in music)， 
it was natural and even inevitable that analogies would be drawn between the two. 
Analogies between rhetoricand music were common even in antiquity: Quintilian, for 
example, pointed to the expressivity of musicas a model for the orator.z In later times 
itwas rhetoric that more frequently served asa model for musicians.Although musico- 
Thetorical analogies occurred sporadically in the music theory of the medieval period， 
they began to playa more extensive role only in the sixteenth century, when musicians 
appropriated rhetoric, by then a central element in the humanistic education of the 
time, as a model for the teaching of musical composition. It was the theorists of a 
Uniquely German musico-rhetorical tradition who imported theapparatus of rhetoric 
directly into music theory in effect making it a metalanguage for music as well as for 
language by interpreting it as a model for musical composition. What distinguished 
this German effort in the long history of the interaction between rhetoric and music 
Was precisely that it went beyond the mere drawing of analogies to a thoroughgoing 
attribution of Specific musical Substance to rhetorical terms and concepts. The ulti- 
mate Success of this musico-rhetorical enterprise is open to question: music theory 
eventually outgrevw rhetoric and developed its own vocabulary, systems, and metalan- 
guages. Yetthis peculiarly German moment,roughly the years 155o-18oo, when rhet- 
oric and music came closest together, has left a permanent stamp on Western music 
theory, and it is this moment upon which the present chapter will focus. 


1 Forthenotion ofrhetoricas a global metalanguageoflanguagein the West,Iam indebted to Barthes， 
“The Old Rhetoric.?” 

2 For Quintilian on music, see Tstitxktio oato7ia, vol. I, pp. 165-77. See the bibliography at the end of 
this chapterforamodernedition and translation ofQuintilian and other central primary Sources ofrhet- 
Ofric. 
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The classical tradition 


The term etoxic in modern English usage, may refer simply to the art of persuasion， 
or to the art ofeffective speaking and writing. Less innocently, it may refer to 07 训 Jicial 
elogyeie, the calculated use of language to impress, sway, Or even deceive. The term 
Imay also refer to the classical discipline in which both of these meanings have their 
Toot: the art of rhetoric, as developed in antiquity, and as taught in the West for 2;J00 
years as a Coherent and stable System of organizing ljanguage. As Barthes has pointed 
out, the modern notion of rhetoric is thus twor-sided: it is both a“grandiose System 
which a whole civilization, in its extreme breadth, perfected . . . in order to think its 
language>”and“an ideological object>” 位 om which modern objectivity dictates that 
westakean indispensable critical distance.”3 

The substance of rhetoric has remained remarkably consistent throughout its 
history. Aristotle, the first theorist of rhetoric, defines it as“the art of extracting ffom 
every Subject the Proper degree of persuasion it allows:”or as “the faculty ofspecula- 
tively discovering what in each case are the available means of persuasion.”4The five 
traditional parts of rhetoric - 2Ve7t 帮 oO， 友 sb0S 谍 0，eloczxtio, MENMO1i0， and 力 7ON2ICUC 友 0 一 
werefirmlyestablished bytheearly Roman period (c. 1ooBCE),and have retained their 
organizing force ever since. In classical rhetoric, these parts provided a comprehensive 
discipline for the orator. Of the five, the first three - zVezt 帮 0o，0disbosio, and elocxtio - 
COnstitute the conceptual core of rhetoric. 7zyeNztio addresses the Problem of develop- 
ing ideas for a speech. In the classical tradition, this means less“inventing”a Subject 
out ofnothing,in the manner ofthe nineteenth-century artistic genius, than “discov- 
ering”in a subject or case what is already there: what ideas to extract, Seize Upon and 
develop. Once these ideas or topics are discovered, it is disjpositio that determines their 
linearorderingandarrangementintoapersuasive Whole. Disjosito also has its own tax- 
onomy for the organization of a speech, including the exo7idiz0ot (introduction), Ma710- 
io (Statement of facts), 力 训 o or 1obposito (division,or the statementofwhatisagreed 
upon and what contested, and of the orators plan of action), cozjjMtatio (proof of the 
arguments), to7eHutato (refutation ofthe opponent?s arfguments), and e7o7atio OF CON- 
Clsio (peroration Or conclusion).; Elocxtio, the third primary component of classical 
Thetoric,is thesource ofstyleand expression,offigureand trope,and oftheeloquence， 


3 Barthes,“The Old Rhetoric:”Pp. 47. Richard A. Lanham makes a similar point when he draws a dis- 
tinction in Western thought between the“rhetorical” view of life and what he calls the“serious” view 
of life - between language as an instrument of persuasion and language as an instrument of truth. This 
opposition, he claims,“goes far to explain two persistently puzzling facts about the history of rhetoric: 
WwWhy it has been so deplored and why it has so endured.”See Lanham?s THe Motpesjo7 BEogxyetce: Litexra1 
THeo1) zf 友 e ReNuiSs0Ce, pp. 4-5. The opposition in 人 乌 ct goes back to Plato, who in his two dialogues 
that deal most explicitly with rhetoric - Gogias and Phaedjzs - rejects rhetoric, which deals only with 
opinion, in 包 vor of philosophy, which deals with truth. 

4 Aristotle, THe 4toFRpetoxic, cited in Barthes,“%The Old Rhetoric:”Pp. 21. 

5 SeeVickers, Jr Dejejce ofRpetoric,pp. 62-67,fora more detailed exposition ofthe five parts of rheto- 
Tic. 
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even grandiloquence，that we naturally associate with rhetoric. For the classical 
writers, elocxtio embodied an excessi assuming a stable base ofthe normal mode of lin- 
guistic communication, they savw in the heightened usage oflanguage a means of per- 
Suasion -hence their referring to thefigures and tropes as ONMteNtQ joyes and cojo7e5. 
The remaining two parts of rhetoric - MeMONQ and z7ONWNtCzO - deal with aspects of 
“performance”memory and delivery, and thus address the technique of making the 
fully conceptualized oration persuasive to an audience. 

Western rhetoric claimas its origins in property disputes thatarose in the Greek com- 
munity at Syracuse, in Sicily, around 485 BCE.The means of persuasion developed to 
argue Such cases quickly distilled into a concrete and teachable discipline. Of the five 
parts of rhetoric, the first to achieve canonical stature was 友 sjposi0 (GK. taxis), which 
had already begun to be codified before rhetoric migrated to Athens later in the fifth 
century BCE. In the rhetoric of Gorgias and other Sophists we find the roots of elocx- 
to-aheightened sense ofstyle,andtheuseoftropesandfigures. By393 BCE,ISsocrates 
(436-338 BCE), who established a school ofrhetoric in Athens, was writing down and 
polishing his speeches - an act of crucial importance, inasmuch as a perennial dispute 
in rhetoric turns on the question of whether it is an oral art of persuasion, negotiated 
in real time in 位 ont of a live audience as an act with a civic function (what George 
Kennedy the distinguished historian ofrhetoric, calls“primary rhetoric”), or whether 
it is a written, academic discipline, a discipline of poetics Or pedagogy, carried ouUt 
entirely in writing (Kennedy?s “secondary rhetoric).5 

Plato, to whom we owe the first extensive critique of rhetoric, distrusted it in both 
its oral and its written forms. In the dialogues Co7gqiasand Phaedyshe mounted against 
Thetoric the most scathing attack it has ever known, seeing in it only fattery, decep- 
tion,and illusion -“artificial eloquencey as it were- as opposed to philosophy, which 
was for him a dialectical pursuit of eternal truths. Plato?s student Aristotle, unlike his 
teacher, sawvalue in rhetoric: elevating doxa (opinion) to a status equal to that of ei5- 
teMie (knowledge), he placed it on the same level as Plato”s dialectic. In his THe 47t OF 
Rhetoic(c.335BCE),thefirstsurviving text on rhetoric,Aristotle continued the Greek 
tradition and contributed most significantly in the area of veNtio, for which he devel- 
oped the notion of tojics, or “places”which serve to generate and Sustain the ideas of 
a Speech . 

The Roman rhetoric of the anonymous RHpeto7ica al erel1Mt (c. 85 BCE), and of 
Cicero (Seven treatises on rhetoric，87-44 BCE) and Quintilian (CDzsitzto oato7i0， 
92-94 CE), inherited and developed Aristotleys theories, and gave increased emphasis 
to aspects of delivery - MeMONC and z1o220tt060. Quintilian?s justly famous work， 
Which was written about a century after rhetoric had already begun to decline in 


6 Kennedy, CUassicaL Rpetoric aa 1 CHU1iStit QQ Secia7 TUGd8601 ol dciet 加 Mode1t TeS PP. 4-5. 
The secondary literature on rhetoric and its history is enormous. The books by Kennedy and Vickers 
noted here and in footnote g are the best modern introductions in English. The bibliography provides 
asSmall selection ofother valuable Sources. 
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public discourse in Rome, is the SWMM of classical oratory: it approaches rhetoric 
from the point of view of pedagogy, education, and ethics, and it summarizes and 
Systematizes the entire Greco-Roman tradition in practical languageand in admirable 
detail. The Roman oratory of Cicero and Quintilian turned on two vital and interre- 
lated distinctions, one philosophical and one aesthetic, each of which would play a 
crucial role in later rhetorical thought, and in the Renaissance and Baroque approPpri- 
ation of rhetorical theory for the arts. On the philosophical side is the binary opposi- 
tion between 7es and ye7rbua，between the substance of an argument and the verbal 
means Used to make that argument. The distinction differentiates between an idea 
itself and the fgures and tropes - the linguistic excesses, as it Were - used to enjliven， 
dramatize, or“mark” the idea and make it serve the larger persuasive goal. The con- 
Ceptual task here is to achieve a balance between figure and idea, so that the former 
accentuates the latter without overwhelming it, to produce eloquence rather than 
grandiloquence. The not unrelated aesthetic distinction made by Roman oratory is 
Cicero>s triadqicview ofwhatrhetoricattempts to accomplish: doceye, MOVeye;and delec- 
tiaye - to teach, to move, and to delight. Here, content and essence are enriched by an 
aesthetic dimension; however, such a dimension must not be allowed to function on 
its own, but must operate in service of an argument. 

The history of rhetoric for the next two thousand years traces a path of successive 
declines and renewals. The early Christian church appropriated classical rhetoric for 
its own ends. But the task novw was preaching a revealed truth as persuasively as pos- 
Sible, not convincing an audience of the value of one among many opinions. The 
Middle Ages also brought a turn from rhetoric as public discourse to rhetoric as 
writing and as disputation - 位 om “primary”to"“secondary”rhetoric, in the historical 
model ofKennedy However, with the Renaissance, rhetoric experienced a spectacular 
Tevival. The Renaissance humanists juxtaposed the classical ideals of rhetorical elo- 
quence and civic participation with the baleful scholasticism and inwardness of their 
more immediate predecessors, and rediscovered many of the classical texts that had 
been lostor only partially preserved.A manuscriptofQuintilian?s 7zstitxttio was discov- 
ered in 1416 and was quickly copied and distributed around Europe, and Aristotle”s 
7Tje4MtofRhetoxicandanumber oflosttreatises of Cicero were recovered as well. With 
the ancient rhetorical sources as their model (especially Quintilian), the Renaissance 
humanists returned to the Roman practice of making rhetoric the foundation of edu- 
cation, and it became the centerpiece of the advanced teaching of ljanguage. In this 
latter function the connection between rhetoric and poetics, already begun in the 
Middle Ages, was continued and expanded, especially in the early Renaissance, in 
which the“totalizing fanction of poetics. . . [was] ableto give unity to and synthesize 
within itself the whole spectrum of disciplines.27 Among those disciplines are Paint- 
ing,forwhich Leon Battista Alberti initiated a long tradition ofrhetorically based crit- 


7 Barilli, Rpeto7ic, p. 6o. 
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icism in his De pzctxa of1435,and music, which in the late Renaissance saw the flow- 
ering ofa musico-rhetorical tradition . 

Over the course of the Renaissance and into the Seventeenth century a growing 
interestin the passionsand their representation and expression in rhetoric and poetics 
led to an elevation of7Mioveye over doceye and delectaye, and a corresponding elevation of 
elocxtio at the expense of zyeNtio and disjpos 让 0.8This concern with elocxtio entailed an 
increasingly frenzied obsession with the centerpiece ofelocxtio -thefigures.AsVickers 
notes，tongue-in-cheek,“the Renaissance pursued elocxtio with enormous Zest.29 
Schoolboys all over Europe memorized scores of rhetorical fgures, carefully noting 
them in texts that they studied, as a final stage in learning to use them themselves. It 
was in 人 fact an overemphasis on the fgures that eventually led to the death of rhetoric. 
The once vital tradition of civic rhetoric had given way to the dry recitation and iden- 
tification of fgures with strange-Sounding names in Greek and Latin. By the early 
eighteenth century, even though rhetoric remained at the center of most European 
educational Systems, it had hardened into an oppressive orthodoxy and had lost its 
vitality. Rhetoric continued to decline as a central cultural force in the later eighteenth 
century and its demise is traditionally pinpointed to the beginning of the nineteenth 
century. It remained for the twentieth century to resurrect it: as intellectual history as 
apedagogyofwriting,asamodel forspeech communication,as an instrument of mass 
culture in politics and advertising, and as a refined tool for literary and other textual 
criticism. Rhetoric is again respectable, although, as throughonut its history, it contin- 
ues to embody the tensions between philosophyand persuasion,yesand yerbga, intellec- 
tual integrity and ideology. 


Rhetoricand music in the Renaissance 


When and why did rhetoric enter music history - or more Specifically, when and why 
did itentermusictheory?Aswealreadyknovtheseparate streams ofrhetorical history 
and musical history coalesced most fruitfully in the period from the High Renaissance 
to theend ofthe eighteenth century.A broad look atthe historical fow of the two arts 
makes it clear why this confuence happened when it did. On the rhetorical side, the 
Renaissance Witnessed a dramatic resurgence of interest in rhetoric; it quickly colo- 
nizedtheentireeducational system intheteaching oflanguage. Brian Vickers estimates 
that around 2,ooo books on rhetoric were published between 14oo and 17oo, usually 
in editions ofbetween 25o and 1;ooo copies.This flood of publication fed the teaching 
of rhetoric in schools throughout Europe, to the point that it achieved its widest dis- 
tribution and greatest infuence ever.19 And since rhetoric was the omnipresent meta- 
language of language - indeed, it was arguably the only metalanguage of anything at 


8 Vickers, 7 Dejejce ofRpetoric, p.282. 9 Ibid., p.283. 10 Ibid., p. 256. 
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thetime-itishardlysurprising that its concepts,Systems,and terms Were co-opted by 
the arts. The critical janguage of painting developed by Alberti and others in the ff 
teenth century, of music developed by Joachim Burmeister and the German theorists 
of the Seventeenth century, and of poetry developed by writers like Sir Philip Sidney 
(4 4pology.j7 Poet, 1595) all naturally derive from the rhetorical thinking that dom- 
inated Renaissance discourse. 

On the musical side, a_ central feature of the new styles of the Sixteenth century 
(MMSiCU7eSe17VUatz) and the seventeenth century (Le7UOVE MUWSiCpe) wasa concern foraclose 
Telation between text and music. The trend toward using rhetoric as a model for the 
arts,already well underway in the visual arts and poetry, led many musicians to adopt 
the classical oration asa model for composition. Zarlino,forexample,takes thetitle of 
his theoretical StMA of High Renaissance vocal polyphony,， Fe 28ttioNt pa7MLONTCHAE 
(1558), directly ffom Quintilian. And in his discussion of setting a counterpoint to a 
Sag9etto, he cites classical works on oratory (Plato, Aristotle, Cicero, and Quintilian) 
and poetry (Hermogenes and Horace), and he suggests that the composer follow 
Horace”s dictum that the poet (or composer) should write things both pleasing and 
Useful - also a _ central concept to rhetoric.1 Yet Zarlino stands as a characteristic 
example oftheanomaly that,whereas rhetoric permeated critical thinking in thevisual 
arts and poetics throughout Europe, it gained a strong foothold in music only in the 
German tradition. Even a cursorylookatthe work of Italian, French,and British theo- 
Tists reveals their devotion to rhetoric to be Superficial at best. Unlike the German 
theorists,they do notattemptto correlate rhetorical principles with music-theoretical 
ones. Most importantly, they develop no 肪 gzUyextjepye, or doctrine of musical figures. 
Nor does their work offer much in the way ofsubstantive discussion of zzve7ttio OF di5- 
bositio. Italian musictheory,beginning in the sixteenth century,and French and British 
theory, which did not develop a strong indigenous tradition until the seventeenth 
Century, do their music-theoretical business in musical, not rhetorical terms. A few 
theorists, notably Charles Butler in England and Marin Mersenne in France, do draw 
Stronganalogies between rhetoricand music,butthey do so without giving these anal- 
ogies detailed theoretical substance. 

We have seen how in the early sixteenth century, the theory of music was broadly 
divided into two parts: MUSiCU 友 eo7ica (Speculative theory, as a numerical, quadrivial 
discipline dealing with tuning ratios and the like) and zsica 思 7Uctica (Practical theory， 
focusing on composition, counterpoint, and mensural notation), although frequently 
individual treatises, such as Zarlino?s Ze 2S 帮 ttoNi pa7MONiCpe ,dealt with both (see in 
particular Introduction, pp. 7-8; also Chapters 2 and jg, passim). In German theory, 
however, which was atthetimejustbeginning to establish itself there was virtually no 
active tradition of Wistca 怒 eo7ica throughout the sixteenth century, despite Luther?s 


11 Zarlino, TNpe 4MtoFCozxttez011 坟 PP. 51, 87. 
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adherence to the speculative，mathematical cosmogony of that tradition。 In 
Reformation Germany, it was the Practical skills ofsingingand performance that were 
taught in the Lutheran ZatezzscpxWie，the centerpiece of the humanistic educational 
System developed and implemented by Luther and his education minister， Philipp 
Melanchthon. What was lacking in this Practical curriculum was the advanced teach- 
ingofcounterpointand composition -Skillsessentialtoafedgling cantororcomposer 
-thathad developed so strongly in the Italian tradition of Mstica 思 actica culminating 
with Zarlino. Such skills could only be acquired by students in Private lessons. What 
Stepped intofllthis void was,on theonehand,the dissemination ofZarlinoys compo- 
Sitional pedagogy, and on the other, MUWSiC4 加 0oetica, a creative new branch of music 
theory developed by German pedagogues. 

The origin ofthe MUiStCc4 joetica theoretical tradition may be dated to 1537, When the 
German schoolmaster Nikolaus Listenius (born c. 191o), in his treatise Msica, intro- 
duced the term as a complement to MUSiCU 态 eo7ica and MUS1CU zGUCtica, thus completing 
the Aristotelian triad of categories concerning the activities of the human mind (the 
theoretical,thepractical,andthepoeticor creative). For Purposes ofthe presentchapter， 
the tradition may be said to include those German treatises that are addressed to the 
COmPposer as MUNStCUs joetzcxs or that in any way appPropriate rhetoric as a compositional 
pedagogy or descriptive taxonomy, or both. MYWsSica oetica fourished side by side with 
other theoretical approaches, most notably an early Seventeenth-century manuscript 
tradition，once thought to have begun with Sweelinck，through which Zarlino?s 
coOunterpoint was Spread through German-speaking areas,and a similar later tradition， 
centering on Reinken, that dealt with double counterpoint and other complex contra- 
puntal practices. Furthermore,， the MUSica 加 oetica tradition Was hardly a monolithic 
System: Dresslers Unpublished Praecebtz MUStCUe oeticae of 1563 allies conventional 
contrapuntaland modaltheory,and itisthefirsttosuggestaparallel betweenthebegin- 
ning,middle,andend ofa musical pieceand the exo74ixMt editand Jis ofan orationi 
Calvisiuss Meloboiia of 1592 teaches Zarlinian counterpoint and modal theory but not 
Thetorical fgures; Burmeister?s MsSicad boeticua of 1606 offers a pedagogy only of a 
chorale-like homophony, but introduces his rhetorical figures to analyze works of imi- 
tative polyphony; Lippius?s yiobpsis MUSiC4e 1OV4e of 1612 offers a triad-based composi- 
tional pedagogy and uses rhetoric to describe musical form, but it makes no Use of 
musico-rhetoricalfigures;Nucius?sAMzsicesoeticaesiyedecowzbos 让 01ecaltsof1613and 
Kircher?s MzxszIIia 20tiVe1sals of16gofollowthetradition ofmusical fgures established 
byBurmeister,buttheywriteas Catholics,notProtestants,andKircherwrites forschol- 
ars, not practical composers; Herbst?s MsSica 加 oetica of 1643 cobbles together a variety 
of compositional approaches, including rhetoric; Bernhard provides a Useful marriage 
of counterpoint in the new Italian styleand fgures in the manner of Burmeister; and So 
forth. Later,in theeighteenth century,asthenotion of7pWSicazjoetica with the composer 
aS MUNS1CUS b0eticWs, became outdated, the tradition lived on in those theoretical works 
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thatcontinued tousemnusicalfigures. Rhetoric was central to this tradition,and itfunc- 
tioned as an important strand in German theory for over two hundred years. 


Rhetoricand Baroque musical poetics 


Sporadic isolated references to rhetoricasamodelformusical composition appeared in 
various treatises overthe courseofthesixteenth century (e.g.,thetreatises ofListensius 
and Dresslernotedabove),butthesedidnotyetconstituteafull-fledged musico-rhetor- 
ical tradition. The more thoroughgoing rhetoricization of USiCa oetica awaited two 
centralfgureswhoemergedaroundthebeginning ofthe seventeenth century: Joachim 
Burmeister (1564-1629) and Johannes Lippius (1585-1612). Characteristically for the 
period, both were educators: Burmeister a schoolteacher and church cantor in the 
North German portofRostock,Lippiusadoctoroftheologyand traveling scholarwho 
had accepted a position in theology at the University of Strassburg the year before his 
death.Their principal works-Burmeister?sWMzWSicaboetica(16o6)and Lippius?s yiobs15 
NSiCUE NOVAE (1612) - Stand as the fountainheads of the MUstca 加 oetica tradition for 
Several reasons. First,each offersa comprehensiveapproach to musicand musical com- 
position in away that sixteenth-century ZateiyscpUle texts could not. Second,each con- 
tains elements of startling originality and subsequent importance to the development 
of music theory: Burmeister”s pioneering examples of musical analysis, and Lippius?s 
Tevolutionary theory of the trias pa7MiONCU. Most Significant in the present COnteXt， 
though,both treatises bring rhetoricand rhetorical terminology into musictheoryina 
detailed and systematic manner.12 Each represents the work ofan intellectual musician 
who was widelyread in musictheoryandin thehumanistic disciplines such as rhetoric， 
and who was positioned to bring the two productively together. 


Lippius.， Lippius, the younger of the two theorists, is a perhaps a less important 
fgure than Burmeister in the Mstca oeticua tradition with respect to the development 
of a rhetorical theory, but more important in other areas - reinstituting for German 
theory the medieval cosmogony of music, whereby mnusic as sounding number links 
the macrocosm of God?s created universe and the microcosm of human existence; 
establishing musicas an encyclopedic science;and articulatingacleartheory ofthe ti4s 
Ha7MlONiCU (See Chapter 24，p. 755). In the area of musical rhetoric，Lippius，who 
modeled Syiobpsis7NSiC4e NOVAe on his own treatise on rhetoric,offered forthefirsttime 
athorough exposition ofhowthefive parts ofclassical rhetoric - zzyeztio, disjos 才 0, elo- 
CU 友 0, MEMON0 and 沪 101CUQtO - COUld serve as a model for conceiving a musical piece 


12 Burmeisters Mysicabjoeticahaslongbeen available in facsimile. Both Burmeister”s Mzxsicaboeticaand 
Lippius?s Symobszs MUsiCae 11OVLe are available in modern English translations by Benito Rivera. See also 
Ruhnke,7oacpijt Betste7 Dammanny DerMWSIROeg1itdexkcpen Ba1ocls Rivera Gemt0N NUWNSIC THeo1) 
访 切 e Ea1jly Seyetee1z 坟 CeNt0; Bartel, MUWSica oetica. 
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and working itout. Yethe did notelaborateany singlepartofmusical rhetoric in detail; 
and since he named no musical fgures (even though he recognized Some of the same 
configurations upon which his contemporary Burmeister conferred rhetorical terms)， 
at least one Scholar has leff him out of the MsStca oetica tradition.33 


Burmeister. Burmeister has nowbecome one ofthe most written aboutfigures in the 
historyofmnusictheory- in theearlyyears ofthe twentieth century because he was rec- 
ognized as the founder of the 刺 9zyexjepre tradition, more recently because he is seen 
as the founder of musical analysis. It has now become fashionable, even among the 
most sympathetic scholars, to question whether Burmeister was a brilliant innovator 
Oran obsessive pedant: was the invention ofthe musical fgures a great conceptual leap 
forward?or did it representthe imposition ofa oncevital butnovw petrified and repres- 
Sive discipline on a newly developing art that deserved better, and that has ever Since 
had di 伍 culty relieving itself of the ballast thereby imposed upon it? Whatever OUT 
judgment of the intellectual and musical merits of his case, we can hardly deny the 
Surge ofenergy thathe infused into the nascent discipline of USiC4 oetica - a PrOCeSS 
that required a fall two centuries to play out. The same could perhaps be said of 
Lippius,ofcourse, with respect to his revival of7zxsica 友 eoica. But it is striking for us 
today to Step back and view the 名 ll import of Burmeister”s work for the subsequent 
history of music theory. From the helter-skelter fashion in which rhetoric was invoked 
by German music pedagogues in the sixteenth century,wefind atthe turn ofthe seven- 
teenth century, with the advent of Burmeisters work, a whole taxonomy of musical 
fgures suddenlyemerging full-blown out ofvirtually nothing,and then,over the next 
two centuries,spawning moreand more competing sets ofrhetorical topoiand fgures 
Pressed into the Service of music theory. 

Burmeisters musico-rhetorical theory appears in his 百 )Jbo7tz1leNQtNL MMS1C02 力 02 友 CQe 
(1599), MUSica QUtoscjpediastiike (16ol),and finally, in its best-known form, in the Mzxsica 
boetica of16o6. His classic presentation ofthefigures occurs in thetwelfth and fifteenth 
chapters of the sixteen-chapter MUWSica 加 oetica.， Chapter 12 Presents twenty-seven 
musical fgures, with deftinitions and examples from the music of composers Such as 
Clemensnon PapaandOrlando di Lasso,while Chapter15 presentsananalysisofLasso?s 
ImotetZIzMMe tr011Sie10t 上 From thesetwo chapters,itis perfectly clearhowhisworkrelates 
to the classical rhetorical tradition. He essentially ignores 7Ve1 龙 0, LENO1i0, and 力 7O71NN- 
Ciati0. Disbosztio is discussed briefy in Chapter 195,“The Analysis or Arrangement of a 
Mnusical Piece.”Here Burmeister posits the threefold model，exo7dizMt-7EQi2UML-72015， 
already introduced by Gallus Dressler - except that Burmeister calls the Medix1t OFT 
middle section 功 SW1Mt co1US CUT “the body ofthe song itself>124The analysis ofthe 
Lasso motetthen is given as an example ofthis arrangement. 


13 Dietrich Bartel omits Lippius entirely 人 fom his account of rhetoric in the MXWSica oetica tradition. 
14 Burmeister, MUWSicaL Poetics (Rivera trans., pp. 202-03). Also See Dressler, Pyaecebta MUS1CU oeticae; 
Ruhnke, yoacpzot Bieiste, p. 137; Bartel, Mzsica 加 oetica, p. 8o. 
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But Burmeister?s real commitment is not to Qisbositioi it is to elocxutio and his newly 
invented fgures, Or 070MeNt0. What motivated Burmeister to develop a whole system 
offigures,more or less exMzjizlo? First, as George Buelow has noted,stylistic changes in 
the music ofthe late fifteenth and sixteenth centuries toward a more declamatory, rhe- 
torical, text-sensitive model challenged music theory to grow beyond its conventional 
concerns with the elements of MiWSica 友 eo7ica and jactica and to develop a vocabulary 
to deal with music conceived more closelyaccording to atext.5 Second,in the German 
Zatezlscpale tradition, music theory had become virtually synonymous with a con- 
Stricted notion of Msica baa -one limited virtually to the teaching of musical nota- 
tion and solmization. Thus，Burmeister Surely wanted not only to provide young 
composers and cantors with a Systematic pedagogy not available in the schools, but 
also to restore musictheory to intellectual respectability; what better Way to do so than 
to map theacademically prestigious discipline ofrhetoriconto music?Third,inasmuch 
as rhetoric, as taughtin his time,was Used not only as a prescriptive method for speak- 
ing and writing, butalso for text exegesis, Burmeister clearly reasoned that his fgures 
could function asakind ofanalytical tool.A motto of rhetorical pedagogy was 胃 ecEb- 
t01 - EXeNb00M - itatio: learn a principle, fnd and memorize an example of it, then 
imitate it. For the young composer, the fgures would anchor this precept in actual 
musical techniques, in musical reality. 

The conceptual apparatus that Burmeister imported from rhetorical elocxtio oper- 
ates on anumber of fronts. He lays at the very foundation of his 肪 gxyexjepye the rhe- 
torical notion of fgure as excess: a fgure constituted heightened language，now 
heightened music. An essential feature of an 0o7t0MNENtM OFT figure is that “it departs 
from the simple manner of composition, and with elegance assumes and adopts a 
more ornate character.”16A cursory look over his fgures (see Table 27.1), makes clear 
what is implicit here: that the underlying norm of the music is presumed to be dia- 
tonic，rhythmically，regular， and homophonic - more or less in the style of the 
chorale; the fgures serve, then, to enliven and elaborate this fundamental level of 
exXpression.!7 Also taken from rhetoric, of coursey are the Greek terms that he adapts 
for most of his musical fgures. Insofar as possible, he finds rhetorical terms that 
create a plausible analogy with a given mnusical technique. Thus, Abaliagye, a reversal 
of words in rhetoric (Fair is foul, and foul is fair” 们 om Shakespeares Macpet) 
becomes the inversion of a 包 gue subject. 本 berbgole, an overstatement of the truth， 
becomes an overstepping ofthe highest note ofthe modal ambitus ofa melodic voice. 
But it Soon becomes obvious that music and musical concepts，not rhetoric，are 
driving the System. For occasionally Burmeister will invoke a quasi-rhetorical term 


15 Buelow,“Rhetoricand Music,”p. 250. 

16 Burmeister, Mzsica&l Poetics (Rivera trans., pp. 154-57). 

17 Bartel makes this point in Mzxsica 加 oetica, p. 84. For Burmeisters fgures, see Burmeister，MWsicaL 
Poetics (Rivera trans., ppP. 154-97). 
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Jigurae Pa7mazo1tiae 


fuga realis 
metalepsis 
hypallage 
apocope 
noema 
analepsis 


mimesis 


anadiplosis 
Symblema 
Syncopa/syneresis 


pleonasmus 


3aUXesis 


pathopoeia 
hypotyposis 
aposiopesis 


anaploce 


Jigrae Harmzo1ziae 


parembole 


palilogia 


climax 


parrhesia 
hyperbole 


hypobole 
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imitation in all voices 
Jsga with two subject (double fugue) 
zsga with inversion in several voices 
Jsga not completed in all voices 
homophonic section for text declamation 
repeated 71oe11z0 on the Same Scale degree 
1Oe114 in Some parts while others are silent, then noe7zaa in 
other parts 
Tepeated 17111712ES1S 
passing tone on a weak beat 
dissonant Syncopation on strong beat 
combination ofsy7zplemzaa and Sy1ieresiy, or increase of 
Syncopations before a cadence 
increase of number of voices and heightening of pitch in 
association with repetition of a Section of text 
use of semitones foreign to a key 
enlivening of a particular word or section of text 
GeneralpDause 


Tepetition of a short section by a Second choir 


passage in which two or more voices have a point of 
imitation, while another voice is free 

repetition of a melodic fragment on the Same Scale degree 
repetition of a melodic fragment on another scale 

degree (Sequence) 

passing 7th or 4th 

overstepping of modal ambitus in upper Tegister 


overstepping of modal ambitus in lower register 


Burmeister?s fgures from the Mysica joetica, 1606 
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gurae am aoOPiae dgUGHL elodiae 


congeries Succession 9-6-5-6 
3-3-3-3 
fauxbourdon fauxbourdon 
anaphora imitation in Some, but not all voices of a polyphonic piece 
fuga imaginaria canon 
Supplementum decoration of a final melodic note through chordal 


progression under or over a pedal 


Table 27.1 (cojt) 


for which there is little rhetorical precedent: thus he appropriates SpbUe714， which 
does not appear in rhetorical treatises, and he uses the rare term jobole for the 
exceeding of the lowest note of the melodic ambitus of a given voice. And in four 
Cases (Jpgya 7eals，jxya 191U1ia， SbeNENt0M and jbox1doN) he designates as 
fgures termas that are neither Greek nor rhetorical. Yet rhetoric remains central in 
that it provides the names for most of the fgures, and it also provides the basis for 
Burmeister”s division of them into three classes. Rhetoric traditionally distinguished 
between fgures of words (Hzyae dictiozzs or Verb) and figures that involved whole 
phrases，clauses，OT Sentences (gae 5Sexteztiae).、 Burmeister”s harmonic-melodic 
division of musical fgures attempts, not entirely Successfully, to replicate these cate- 
gories, and he adds a third, combined category to deal with figures that he considers 
both harmonic and melodic. 

From theanalytical- notcompositional - perspective oflate twentieth- and twenty- 
first century music theoryy it is easy to dismiss Burmeister?s conceptualization of the 
figures. Brian Vickers has rejected the validity of mnusical 肪 gzyextjepye altogether 
becausethe semantic dimensions ofthe rhetoricalfgures cannot map literally onto the 
musical ones. And it takes little effort to fnd other faults as well.18 Modern musicians 
would probably divide the figures, not into classes based on harmony and melody, but 
into classes based on function: contrapuntal fgurations (e.g.,SJJMOLe1N0 SJMNCObE，JGI- 
box1io1), 包 gal techniques (ya yeals，Abalaye, aazbpo7a), repetition Or sequential 


18 For Vickers”s critiques, see “Figures of Rhetoric/Figures of Music?” and 7z Dejejce of RHetoric, pP. 
36o-74. For a persuasive argument that the central tradition ofthe pedagogy of music composition in 
Seventeenth-century Germany does not revolve solely around the rhetorically based 玉 Iz7ejejpye, See 
Forchert,“Heinrich Schiitz und die MUsica oetica2>; “Bach und die Tradition der Rhetorik.”Forchert 
traces the central tradition of Protestant compositional pedagogy 人 fom Calvisius to Johann Criiger to 
Herbst - none of whom mentions fgures - in the first half ofthe century, and then to Bernhard, who 
adopted the Italian pedagogyas well as Kgzxezlepye,inthe second halfofthe century. For skeptical views 
of the value of PRgzxyexlepye for analysis, see Harrison, “Rhetoric and Fugue”; Williams,“Encounters 
with the Chromatic Fourth>”; The Snares and Delusions of Musical Rhetoric.?” 


Campbtidqge Histoties Online @ Cambtidge Univetrsity Press, 2008 


Music and rhetoric 859 


figures (oaliloyia, axxesis, ct02),figures regarding modal ambitus (jobpe7boie ,Apopole)， 
textural fgures (MoeMi0)，expressive figures (jbotbposis), and so forth. Even with the 
division ofthefgures into morelogical categories,whatweare left with is still a purely 
descriptive taxonomy. Certainly by modern standards, an analysis by Burmeister>s 
method could do little but name the fgures according to his definitions. Yet this 
Process of NM whatever we may think of it, surely extended his power as a music 
theorist over the music in his purview: naming phenomena that previously had no 
names reifies and classifies compositional techniques, and enables the theorist to par- 
tition musical pieces into discrete classes of events. 

Example27.1,ananalysisinthemannerofBurmeister ofaverse from Lasso?s setting 
of Psalm 143 (one of his Seve]z Peiteztial Psabjs), shows how such a process ofnaming 
mightlook.The setting ofthe Psalm verse,likevirtually anyjlate Renaissance imitative 
polyphony, is fall of fgures of all sorts; they are not di 得 cult to identify. From ouUT 
Present analytical point of view, Burmeisters musical rhetoric may appear as limited 
in valuei it offers us a set of strange Greek and Latin names fora hodge-podge ofunre- 
lated techniques for which music theory since the early seventeenth century has devel- 
oped a better conceptual grasp and a less arcane terminology. Still, as a critical tool to 
Show how a work communicates a text and how it is rhetorically persuasive， 
Burmeisters fgures arguably give us an original and insightful method ofconnecting 
musical gesture and meaning in the vocal music of the sixteenth century. On the other 
hand,such ataxonomic system risks fattening such music out into an endless series of 
descriptive terms. Unlike modern analytical systems，Burmeister?s theory does noft 
make it possible to reveal a deep Structure, a teleology ora master narrative for a Vocal 
Work. It proceeds along the textual and musical surface, identifying fgures as they 
Occur, as Well as features Such as cadences, periods, and modal identity, but it has no 
real means of tying all the descriptive details together. 

Forall these weaknesses, Burmeister”s-and Lippius?s - rhetorical models help us to 
focusupon some ofthe central stylisticand compositional issues of7zzxstca joetica in the 
Seventeenth and eighteenth centuries - issues that were at least in part recognized at 
the time, and that can shape ouUI response to this tradition: the relation ofan implicit 
plain style to a rhetorically heightened style, the relation of disjositio to the form of a 
musical piece,，the degree of correspondence between rhetorical figures and their 
musical analogues, the conceptual basis for the classification offgures, the relation of 
figures to the textual expression of passion and affect, and the broader, fundamental 
question of whether rhetorical thinking drove the music-theoretical enterprise，OF 
whether musictheory Proceeded on its own terms,taking up rhetorical theory because 
it was there, but adapting it according to the conceptual needs of music.19 


19 Anumber of scholars - notably Heinz Brandes in the 193os, and more recently, Dietrich Bartel - 
have emphasized that German theorists designated as rhetorical figures musical techniques that were 
already acknowledged as significant in purely musical terms. See Brandes，Stkdie1l ZU1 MSIEUSCHeN 
FIzelejye,p.27; Bartel, Mzsica 加 oetica,p. 58. 
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Example 27.1 ， Analysis ofverse 13 of Lasso?s setting of Psalm 143，,9eveN PeiteztiQL 
Psajs, using Burmeisters fgures 


03] 属 pleonasmnus 和 
站 SyneresSls 
名 = 一 
已 < 已 去 全 元 
E - du - ces de tri-bu-la-ti- o-ne a-n-mamnme  - 。 
中 Syneresls 


二 < 玄 


Ti- bu- la - 但- o- ne 


E - du - 
人 apocope -------------- 
Eee 
厌 了 于 于 村 村 
ami 
和 和 | 
全 2 强 
Syncopated 
a - nr-mam me- am fauxbourdon = congeries 
合 一 个- 全 
全 多 -一 人 全 
各 - 
ne， de tri-bu- la-lti-o - ne a - ni-mam me - 
Ke] 而 二 而 -| 多 台 
亚 他 < 台 如 一 扎 
E-du - cesl| det-bu- la-ti-o-ne aa - nr-mamn me - 
Ce 误 一 学 各 要 而 W 
尼 2 一 一 二 十 P 全 醒目 S 一 忆 
Ces de tjbu-la-t- ohHne a - ni-mamn_ me-am 
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Example 27.1 (co1t) 


人 pleonasmnus 一 一 一 


人 1 一 j 
hypotyposis 一 一 L 
一 可 - 个 一 拓 十 允 一 一 呈 -| 
本 上 
| 
et in mi-se-ri-cor- di-a tu - a di-sper - des 
人 
全 @ 本 
下 
志 弓 吕 2 人 je 思 E@ | 
et in mi-se-r-cor- d-a tb - 3 di - sper - des 
@ 
本 置 天 
弓 人 1 
am; et in mi- se-Ti-cor - di- a tu - a di-sper - des 
CI 售 TED 
4 一 ]] 
孙 WE 
am; et in mi- se-r-cor - di-a tu - a di - sper - des 
FREE 
人 二 
> 站 
上 台 可 
et in mi-se-r-cor - di-a tu - a di-sper - des 


parembole 于 


本 一 可 一 引 引 人 se 一 ee 一 利 


o- mnes，di- Sper - des o- mnes 1-ni-mi - cos me - 0S,，  - 
志 = = 
呈 可 全 
号 号 @ @ 已 所 甘 
o- mnes，di- Sper - des o- mnes 1 - ni-mi - cos me  - OS. 
人 -hypobole 
豆 豆 
多 马 - 纪 马 马 仿 2 He 人 苹 车 
o- mnes，di- Sper - des o- mnes 1 - ni-mi - cos me  - 0OS. - 
他 一 人 《3》 43 3 2 【了 一 | 
全 
o- mnes，di- Sper - des o- mnes 1 - ni-mi - cos me  - 0OS. - 
他 
可 面 Le 9] 
9 二 | 寺 
名 亏 | 
o- mnes，di- Sper - des o- mnes 1 - ni-mi - cos me  - 0OS. 


L_ noema 二 | 
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Christoph Bernhard 


Anew stage ofmusico-rhetorical theory was initiated in the mid-seventeenth century 
by Christoph Bernhard (1628-92), a North German who was a Student of Heinrich 
Schiitz but also studied in Italy in the 165gos, and who definitively adapted the 
到 9z1etjepye to the newer Italian styles.22 Bernhard was not the first German theorist 
after Burmeister to use musical fgures in the teaching of composition. A number of 
theorists in the first half of the century took up and elaborated Burmeisters idea， 
including JohannesNucius (1613),Joachim Thuringus(1624),andAthanasius Kircher 
(165o).21 But it was Bernhard who ultimately was most successful and infuential in 
adapting the notion of musical fgures to a radically changing musical style in the 
Seventeenth century. 

Bernhard, working in North Germany in the decades just after the publication of 
Kircher?s MzsWIGia WiVe1Salis in 165o, made style the very foundation of his classifica- 
tory system. He retained, perhaps unconsciously,an underlying link to the Burmeister 
tradition, in thathe saw musical fgures as ornamenting a plain, diatonic musical style. 
But now that plain style is explicitly identified as an actual style in the real musical 
world: the Stylus 9g1avis, the 2a ba 起 C4. Bernhard:s Sb 917U01k is not completely 
Unornamented, as Was Burmeisters presumed underlying diatonic homophony, for 让 
allows four simple fgures, which are for him contrapuntal elaborations: the Unac- 
cented and accented passing tones, and the suspension and rearticulated suspension 
(tr0113120S，GIU0S1-t0NS1S，SM1CO2bQEO，IULS1-SJMCOzbU8O; See Table 27.2 for Bernhard?s 
fgures in the Tyactrtixs). Style in fact becomes the criterion for the classiftication of 
figures. In the 7Tyactztxs, Bernhard recognizes,in addition to thestyis97Uvis, two more 
modern styles - the Sb LU1iQNS COWINNNTS (SecONLaU bG 引 Ca church style) and the 
SDDS LU1iQNS 态 eatyalis (Secoada 力 U 引 ca theatrical style). For each of these styles he 
gives a list of acceptable expressive fgures, virtually all of which are dissonant fgura- 
tions of the Secozda 思 U 引 C&， with the more radical treatments of dissonance being 
Teserved for the theatrical, as opposed to the church, style.22 

Bernhard?s Figxyezjepye has the advantage over Burmeister?s - and over those of his 
other predecessors as well - ofbeing more logically consistent. His set offgures is no 
longer a grab-bag of unrelated devices (of melody, harmony, counterpoint, texture， 


20 Bernhard?s works involving rhetorical fgures are the 7Tyactatxs co1tjositio115 CUIMENtZbS， a manu- 
Script treatise dating from around 166o, and the 4WSHjpylicper Beyicpt VON GebyUUCpe der CoN- 2014 
.DiSsoz01Ntet ffom the late 166os. Of the two, the Tyactxts is the principal text, and was widely distrib- 
uted and copied throughout Europe in the latter part of the seventeenth century. For modern editions 
ofBernhard?s treatises,Ssee Die KoNtbos 记 0115Lej1e 五 Epo1ic scpitzelsyed. Miiller-Blattau (German),and the 
English translations by Walter Hilse in Mzxstc Fomx1l 3. 

21 On the PRgUelepyre of Nucius, Thuringus,and Kircher, see Bartel, Msica oetica, pp. 99-111. 

22 In his ljater treatise, 42SAplicper BerichtyON GEb1QUCUe der CoU-2000 DiSSoU0NttLe1, Bernhard retreated 
位 om his earlier stylistic classifications in the 7yactatxs,Ssince the categories drawn there were moreappli- 
cable to Italian than to German music. See Bartel,Mzxsica boetica,pp. 116-17. For Bernhard?s figures,See 
Bernhard, Tyactatxs, pp. 56-121. 


Campbtidqge Histoties Online @ Cambtidge Univetfsity Press, 2008 


Music and rhetoric 


1yLUS gS1GVIS 


transitus passing tone on weak beat 
quasi-transitus Passing tone on strong beat 
Syncopatio (ligatura) Suspension 
quasi-Ssyncopatio note repeated on strong beat 


tyLUS LAXUFiG12S CO121UTS 


Superjectio upper neighbor 

anticipatio notae anticipation 

Subsumptio lower escape tone 

variatio long note decorated with Several shorter notes 
(Passa88iO) 

multiplicatio repetition of a dissonant note 

prolongatio figure in which a dissonance has a longer duration 


than the preceding note 


Syncopatio catachrestica ornamented resolution of suspension 

passus duriusculus rise of fall of a (chromatic) semitone 

saltus duriusculus use of large or dissonant leaps not used in StyLus 
S1GVIS 

mnutatio toni mixing of modes, either with authentic and plagal in 


the Same voice, or going from one mode to another 


in composition 


inchoatio imperfecta beginning a composition with a dissonant interval 
longinqua distantia wide separation of one voice from another 
quaestitio notae cutting ofthe end of a note in order to seek the next 


note from a lower neighbor 
cadentiae duriusculae “strange dissonances”before final two notes of a 


cadence 


Table 27.2 ”Bernhards fgures 位 om the 7Jactxtos cotz0s; 帮 ON115 QUOIMENLCHS  C. 1660 
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1yUUS LUXUFiGTS tedtraliy 


extensio extreme lengthening of a dissonance 

mora inverted resolution of a suspension 

ellipsis Suppression of a normally required consonance 
abruptio breaking off of a vocal line instead of achieving 


expected consonant resolution 

transitus inversus Situation in recitative in which (passing) dissonance 
is on the strong beat or part of the measure， 
consonance on the weak; expanded version of 
GUGSI-11TG12SIEUS 

heterolepsis leap into another voice 


Table 27.2 (cojt) 


imitation,form,silence,and so forth) thatarticulates expressive meaning by represent- 
ing the heightening of some unstated norm. Rather, it is an organized collection of 
coOntrapuntal treatments that acquire meaning precisely because they represent the 
exXpressive ornamentation ofa specificfgure in the simplerstbylsg7avis. Bernhard sees 
the newer Style literally in rhetorical terms: he writes of “the newly established and 
lately further embellished styls yecitatpxs, that .. .may indeed be compared to a rhet- 
oric, in view of the multitude offigures.”3 He makes this rhetorical - and Historical - 
connection explicit in his presentation of the fgures, in that for each fguration in the 
Dew Sb AUWia1S he gives a hypothetical origin in the sbyls g1aVis (see Example 
27.2). Bernhard, as Bartel aptly notes,“updates the FIz1elejye, placing it squarely in 
the context of mid-seventeenth-century Stylistic trends without breaking ties to the 
past.”24 His figures,like Burmeister?s,had the prescriptive intent ofreifying foryoung 
composers -though also composers ofa later generation - techniques that they might 
Dot otherwise have thought of Used descriptively, as an analytical tool, they are best 
tailored for the recitative style. Again, like Burmeisters fgures, they may seem to the 
modern analyst to focus too exclusively on the musical surface, as will be evident from 
the analysis of an excerpt from Buxtehude?s cantata O dilcis Jesx in Example 27.3. But 
they do help to clarify real compositional techniques resulting 位 om the German adap- 
tation ofthesecopda 罗 7a 引 ca,and theystand as testamentto the contribution ofan orig- 
inal and musical mind to the 及 IzyyeNlejpye tradition. 

Yet Bernhard”s connection to the classical traditions of German rhetoric is less 


23 Bernhard, Bericht (Hilse trans.,p. 90). 24 Bartel, MzSica oetica, p. 118. 
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Example 27.2 Bernhard, 7Tyactatxs co1tzjosz 训 Oo1115 QUGI1MENtCtS (Hilse translation， 
p. 117). Examples 1a, 2a,and 33 give eXcerpts from the sbyls UNtGNS 态 eatyQL15. 
Examples 1b,2b,and 3b give the more fundamental s 包 5.G1QV1S OF 721U0 27G 引 CU 
fgurations that underlie the more ornate SecoO1N4a 思 7174 帮 CX Ones. 


(a) 


人 @ 个 人 @ 郑 一个 二 
观 直 3 二 三 三 王 二 三 央 攻 2 


1 Pur Si ra- du- na e non SO |co - meil co-re. 
[rav- vi- val 
3 
忆 【9] 【Le ] 
(b) This would correctly stand: (b) 


站 站 尘 基 汪 上 


OT 


本 
Ha 
十 | 
昌 
[Ne 
人 
昌 
FE 


PE 
(b) This would correctly stand: (b) 


科 鹅 = 


OT 


三 二 人 三 二 ee 


鬼 二 和 络 和 


放 
如 
飞 一 
| 
二 
二 


于 


(b) This would correctly stand: (b) 


验 2 材 PEHG 


OT 


本 EEEE 


四 已 
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Example 27.3” Analysis of Buxtehude's Cantata O dlczs 1esl mm. 249-61,Using 
Bernhard?s fgures (no 7za 四 Ca Or Sb 1aVts figures are marked here, only 
SeCcOotda jaU 纺 CQ fgures ofthe st1s ZU1i0NS CO and the SBS jxCU1U0NS 如 eatyal1s) 


abruptio ， 
| heterolepsis 
FT 


49 
此 
Sopmo 专 GE 二 下 和 EEEEEEE 


介 学 
7 稚 
0 了 且 Su dul Cis ah. ah 从 Sus - ci- pe me， 
Continuo 上 9: 和 人 
] 6 6 
” Saltus duriusculus 
subsumptio 


妇 上 extensio, multiplicatio 
广 1 
Pi 
三 :三 天 一 和 2 5 
大 邱 # 随 庆 尿 产 -元 
de-f-ct a-n-ma me - a， et lan - guet pro te， Ve - Di， 
E 
到 到 
人 6 6 
4 
abruptio 
< 
二 二) 
7 攻 史 7 7 区 
mo-ri-or si - ne te， O Je-su dul - cis, ah, ah, sus - ci- pe me， 
。 P 
上 村 夯 - 
ff 和 本 9】 
ellipsis 
0 Y 
各 析 
竺 可 和 忆 3 
ah, ah, ah， ah SUS - ci - pe me， 
忆 三 : 
记 全 < 
必 6 7 
村 和 
| 2 


cadentiae duriusculae 
(though not before final 
two notes of a cadence) 
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robustthan his description ofthe recitative style as arhetoric” may suggest. He com- 
pletely lacks the intellectual pretensions of Lippius and Burmeister, and he translates 
everything into musical terms. He retains, of course, the commitment to teXt-Setting 
andloyaltyto rhetoricthatwewould expect 们 om apUStcazboeticatheorist.Buthe often 
Sounds far more like a musician Speaking to musicians in a musical ljanguage than a 
musician co-opting rhetoricforuseinadifferentart. Consider,forexample,the matter 
of ljanguage. Bernhard, along with Herbst, was one of the first MUWStC4 oetica theorists 
to write his treatises in German rather than in Latin. The change to the vernacular for 
music-theoretical treatises began to take place in the German tradition fifty to a 
hundred years after it did in other European countries. Seemingly unimportant in 
itself, the Shi 作 bespeaks a weakening of the ties to classical humanism, with its foun- 
dations in Greek and Latin, that were So dominant in Luther”s day, and in the time of 
Lippius and Burmeister. Furthermore, although Bernhard does use Latin rather than 
German termas for his fgures, it is significant that he does not use the more esoteric 
Greek names. None of Burmeister"s original designations Survive in Bernhard at al]; 
and indeed, ofall the musical devices to which the earlier theorist*s rhetorical names 
referred, only the passing tone and the suspension remain in Bernhard?s Work. That 
Such aradical change could take place in whatis ostensiblythesametradition in a mere 
fifty years Suggests, of course, that the tradition was by no means the hardened doc- 
trine that it is sometimes thought to be. But it also suggests that in German theory， 
Thetoric, as a metalanguage for music, was beginning to give way to a more purely 
MUsical or music-theoretical, metalanguage:thatrhetoric,in European musical culture 
in general, and German musical culture in particular, provided a way for music theory 
to reorient itselfin the wake of radically new musical styles, but that the descriptions 
that it offered for musical phenomena were not So precise as those later developed ip 
musical terms. Supporting this view is the fact that Bernhards names for figures are 
not really rhetorical termas at all: they are either standard musical terms of the time 
(e.g.，tr01lSitls for passing tone, 9yMCobpatio for suspension) or Latin names that aptly 
describea particular technique.Although they projectthe favor ofrhetoric, they seem 
far removed from theacademicand humanistic patina of Burmeister?s fgures. Indeed， 
oneis tempted to wonder 计 Bernhards musical roots,jlike those ofSchiitz,really lie in 
Italy- in Zarlinian counterpoint and in the secopaa jatica - rather than in Germany， 
and thathis adaptation of musical figures was simply a way of packaging Italian ideas 
in a manner compatible with German tradition.25 


25 On the claim that Schiitzys musical roots lie in Italy rather than Germany, See Forchert,“Heinrich 
Schiitz und die Musica poetica:”Pp. 11. 

It is hardly surprising that Bernhard, with his clear exposition of the relation between Simple and 
more elaborate contrapuntal fgurations, is the one theorist of the German musico-rhetorical tradition 
-and also the only theorist of the seventeenth century - Singled out by Schenkerian theory as having 
SoOmething to say to us today: hence the translation ofthe entirety ofthe TYyactats in 7Ne MUWSic Fo7201 a 
publication devoted for the most part to Schenkerian Studies. 
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The waning ofthe rhetorical tradition 


Thefinal third ofthe seventeenth centuryand thefirstthird oftheeighteenth offerevi- 
dence of the apparent continued vitality of the 玉 Izyelepye. Although no strikingly 
Original thinkers emerged, each writer on thefigures had a distinctive angleand list of 
fgures. In general,the tendency, initiated by Bernhard,to write treatises in the vernac- 
ular rather than Latin gained Strength,although works still appeared in Latin well into 
the eighteenth century. The Principal RMIzyexzlepye theorists of the period were 
Wolfgang Caspar Printz (1696), Johann Georg Ahle (1695-17ol)， Tomgds Janowka 
(17o1l)， Mauritius Vogt (1719), and Johann Gottfried Walther (17o8 and 1732). Of 
these five,the mostoriginal and infuential was Printz. Unlike previous writers, PrintZ 
was only interested in melodic,notharmonic or contrapuntal,figures. Indeed,none of 
his figures is a musico-rhetorical fgure from the older MUsica 加 oetica tradition; rather， 
they are melodic divisions or diminutions (ZeytjeillqeNp or Multieyel)，often simple 
embellishments or ornaments,， given names 人 fom the nevw Italian style (e.g.， tre110l0， 
10bbo, trillo, bassag9gi0). Printz?s work marks the beginning of a historical process in 
which melodic embellishments and ornaments were added to the lists of musico- 
Thetoricalfgures.This harbingersthe melody-dominated style thatwould come to the 
fore in the eighteenth century, when the older musico-rhetorical fgures become con- 
fated with the Waierexz, the simple melodic diminutions (various types ofturns, scalar 
passages, and so forth) that would be so central to both vocal and instrumental music 
in thegalixtt period. 

Bythetime ofJohann Mattheson,whoseactive career encompassed fullythefirstsix 
decades of the eighteenth century, the musico-rhetorical tradition had begun an irre- 
versible decline. Not that rhetoric itself was dead: it continued to be taught, albeit in 
a rather pedantic manner, in the German schools, and to play a fundamental role in 
education. But the powerful forces that had welded Reformation theology, classical 
humanism,and a few remnants ofa medieval worldview together into a stable cultural 
System for almost two centuries were waning,just as the rational philosophy and aes- 
thetic of the Enlightenment were emerging. The Swiss critic and pedagogue Johann 
Gottsched did his part to preserve what he could ofthe older system bybringing rhet- 
oric fally into the vernacular: his popular 4xsfZWp7iicpe Redepolst (1736; four more edi- 
tionsby 1759) wasacomplete rhetoricthatbroughtclassical sources,especially Cicero， 
into line with the seventeenth-century French poetics that was So admired in contem- 
porary German literary circles,all in adual-languageedition with modern German and 
Latin on 人 acing pages. Gottsched purveyed a rather Cartesian view of the affects and 
the passions, but his thorough vernacularization of rhetoric did much to bring it oOUt 
ofthe humanistic world ofthe Reformation and into the world ofthe Enlightenment. 
It would in fact be Gottsched”s Germanized rhetoric that Johann Georg Sulzer would 
put to musical use in the 177os in his enormously infuential 4UGemzezze THeoxie de7 
SCAO11E1 Ki2015te. 
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Mattheson. The work ofJohann Mattheson (1681-1764),an exact contemporary of 
Gottsched, marks a critical turn in the musical appropriation of rhetoric. From the 
Outset Mattheson brings a new point of View to music. As an occasional composer of 
church music working within the Lutheran tradition, Mattheson retained his loyalty 
to thattradition while at the same time questioning,indeed waging war against those 
elements within itthathe considered old-fashioned. Chiefamong these were the med- 
ieval cosmogony ofmusic as mathematical art,and any overemphasis on harmony and 
counterpoint at the expense of melody. For Mattheson the purpose of music was to 
exXpress the passions, a goal toward which the language arts, SUch as rhetoric, were a 
better guide than the exact Sciences, and toward which melody was a more effective 
musical means than harmony. He thus assigned to rhetoric and rhetorically conceived 
melody central roles in his compositional teaching. He claimed to be the first theorist 
to give melody its due, and he offered a thorough grounding in “melodic science” ip 
his Ke Melodiscpey TYiSsescpa 有 让 of 1737 - a Thetorically based approach to melodic 
composition that he incorporated two years later, virtually without alteration, in Part 
II ofhis magnum opus, Dey yoLIo7NENE CubeLtetste7/.26 

Mattheson?s original approach to musical rhetoric is frstevident in thathe turns his 
attention away from elocutio and thefigures - the core ofthe yzWsica joetica tradition in 
the seventeenth century - toward ?veNtio and disbos 访 0. (Paradoxically, he makes this 
turn in music precisely at the time that rhetoric proper was well on the way to com- 
plete ossification in its obsession with the fgures.) Near the end of his exposition of 
melodic rhetoric, he briefy discusses the fgures as a viable means of melodic expres- 
Sion.27 Yethe seems justto note them in passing:he referstoafewfgures,butprovides 
only one example. He gives the Strong impression that the fgures, useful as they are， 
have been too much written about, that mostmusicians know them anyway,thatmany 
of them are out of date,and that musical fashion concerning the o7z4MeNt changes SO 
quickly that it is hardly worth mentioning them. In contrast, he devotes a long and 
detailed discussion to a central topic of zyexztio: the use of the Loci tobjici as a means of 
inspiring melodic ideas. Mattheson?s discussion here is not entirely original; Johann 
David Heinichen had already devoted over fifty pages to a detailed musical application 
ofthe /oci in his Nex-ezjiotdeNe WUd4.91NUQlicpe 4)0e1SWUU9G of 1711. Yet the point here is 
less that ofwhich theorist developed the idea first, than that ofthe shifting of rhetori- 
cal focus in music from elocxtio to zyeNtio. Mattheson, whose theories of melody laid 
thefoundation forlatereighteenth-centurytheories offormy,also attempted to employ 
bisjpositio as a model for musical form: his 但 mous analysis ofa Marcello aria using the 
classic parts of disjpositto harks back to the simpler exo7azz0N-Medi2M-11 model of 
Dressler. To be sure,asanumber ofscholars have shown, the mapping does not really 
Work; but it Serves notice that the eighteenth century?s interest in rhetoric would be 


26 Mattheson?s DeryOoUkoxzjteze Cabellieister is available in 包 csimile, and in an English translation by 
Ernest C. Harriss. 27 Mattheson, Der yoURotMteNe Cabelitetster (Harriss trans., pp. 469-84). 
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principally as a metaphor to guide the shaping of musical form.2 Furthermore， 
Mattheson?s well-known application of grammatical (more than rhetorical) terminol- 
ogy to musical phrase structure would provide the starting point for Riepel and Koch 
in the second halfofthe century. 

Bythemiddle oftheeighteenth century itno longer makes senseto continuelinking 
the musico-rhetorical element in German theory to its MUWS1CU boetica OFT 胞 JU1e1UEHAIe 
roots. The aim of these two traditions, we recall, had been the musical heightening of 
a text, either in general, or by means of the fgures in particular. This text-eXpressive 
goal became increasingly incompatible with the newerIalaNpt and etbjztdSaMtl Style as 
the eighteenth century progressed，not only because of the associated change in 
musical aesthetics，but also because of the growing emancipation of instrumental 
music from Vocal music. To be sure, theorists throughoutthe century, frfom Mattheson 
to _ Heinrich Christoph Koch，maintained the Priority of vocal over instrumental 
music: Mattheson, in a 包 mous quip, dubs vocal melody the mother, instrumental 
melody the daughter.?9 Yeteven though Mattheson?s expositions of zzveztio and of dzs- 
bosito were based on examples of vocal composition or analysis, his melodic theories 
are equallyapplicable to instrumental music. 


Scheibe.， With Johann Adolf Scheibexs (170o8-76) Deyr critischpe Msicws (a musical 
journalpublished in individual issues 1736-453;collected publication 1745) the Process 
of bringing the musico-rhetorical fgures into the Enlightenment becomes complete. 
Ironically, Scheibe”s progressive work was published in the same year as the 7Tyactxtos 
MUNSiCUs of the Catholic priest and composer Meinrad Spiess, the last German theorist 
who could besaid to believe wholeheartedly in the now outdated Usica boetica synthe- 
Sis. Scheibe projects an entirely different worldview. The composer whom Scheibe 
addresses is not the devout7USicxls 加 oeticxs butthe instrumental composer ofthe mid- 
Century Enlightenment. And the rhetoric that he brings to bear on the task is not that 
of the classical authors,or ofthose authors as interpreted by Lutheran humanism, but 
the modernized and Germanized rhetoric of Gottsched; Scheibe even takes his title 
位 om Gottsched?s early worK on poetics, YE7SUCp ette7 citiscpe Dicp 大 200st (1730). Like 
Gottsched，Scheibe gives the names of the figures in both German and Latin. 
Like Gottsched, Scheibe projects a somewhat Cartesian,quasi-mechanistic view of the 
emotions and their expression. And it is Scheibe who most concisely articulates a 
central historical phenomenon embodied in the evolution of the musical fgures: that 
the expressive meaning originally linked with a text in vocal music can eventually be 
liberated to function independently in instrumental music. 

Scheibe, who has long been maligned for his criticism of J. S. Bach, is in 人 fact argu- 
ably the most musically sensitive of the musico-rhetorical theorists of the eighteenth 
century. No other theorist of the century gives fgures (listed in Table 27.3) that So 


28 See,for example, Hoyt, review of Bonds, Tadless Rhetoxic. Also see Chapter 28, pp. 881-83. 
29 Mattheson, DeryoURoNt7leNe Cabeltetstep pp. 133 任 (Harriss trans.,p. 418). 
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(NB: German terms taken from Gottsched) 


exclamatio (Ausruf): musical exclamation 

dubitatio (Zweifel): an intentionally ambiguous rhythmic or harmonic progression 

ellipsis (Verbeipung): breaking off of a passage which one begins but does not 
completely finish 

hyperbaton (Versetzung): transfer of a note or phrase from its natural position to a 
different position 

Tepetitio (Wiederholung): repetition of a passage; repetitions should not all be in the same 
key 

paranomasia (Verstirkung): "occurs when an already expressed sentence, word, or Saying 
is repeated with a new, singular, and emphatic addition" 

distributio (Zergliederung): "occurs when the principal theme of a composition is 
presented in such a manner that each of its parts is Successively and thoroughly 
elaborated" 

antithesis (Gegensatz): "occurs when a few passages are contrasted with each other in 
order to bring out the main subject more clearly" 

Suspensio (Aufhalten): "occurs when a passage begins from a remote point and progresses 
for a considerable time through numerous digressions in such a manner that the 
listener cannot ever discern the intention of the composer" 


interrogatio (Frage): mnusical question 


epistrophe (Wiederkehr): "occurs when the ending of one passage is repeated at the end 
of another passage" 

gradatio (Aufsteigen; earlier writers called it clLimzax0): "occurs when one progresses by 
step from a weak passage to stronger ones, thereby gradually increasing the 


importance and emphasis of the expression or music" 


再 armao1zisjnce Figxrem 


transitus (regularis, irregularis) 
Syncopatio/ligature 


Fuge 


Table 27.3 ”Scheibes fgures ffom Der citscpe Msics, 17453; translations 他 om Bartel. 
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aptly capture the rhetorical, declamatory character of the German music of the ez 办 - 

Jadsajtl style,and indeed of Haydn, Mozart,and Beethoven atthe end ofthe century.39 
Example 27.4 offers a Scheibe-based fgural analysis of the beginning of the Rondo 
finale of Beethoven's Piano Sonata in D major, Op. 1o, No. 3. Scheibe*s fgures ele- 
gantly map onto many of the features of the music that are mostengaging to Us as lis- 
teners: the questioning character of the opening motive; the centrality of repetition， 
and the ways in which altered repetition conveys meaning; the elements of hesitation 
and surprise; the tendency ofthe music to startand stop,orto rush along in one direc- 
tion,then suddenly veer offin another. Though still essentially descriptive,and tied to 
the musical surface rather than its underlying Structure, Scheibe's fgures offer a path 
into the expressive and affective qualities of the mnusic that modern Structuralist 
analyses often miss. 


The later eighteentph century 


The second half of the eighteenth century witnessed the final stages of the musico- 
Thetorical tradition. Many theorists and critics continued to ply the metaphor of rhet- 
oric as a model for music. Mark Evan Bonds has meticulously documented such 
references to rhetoric in musical writings,in both the German and the other European 
traditions, throughout the eighteenth century and early nineteenth century.3: BuUt 
radical changes are evident in the ways that rhetoric is conceived of and used for 
Imusical purposes. As Bartel has noted, most essential is the novw full transformation 
人 om a rationajlist, objective aesthetic to an expressive, Subjective one - or in the well- 
known formulation of Morris Abrams, the shift from a mimetic to an exXpressive aes- 
thetic.32 With this Shift the 有 MIUetlepye tradition becomes defunct. In this regard， 
Friedrich Blume has rightly claimed that“the art of musical rhetoric is . . . gradually 
lost in the generation of Bach?s sons, which replaced outlived oratorical formulas by 
the natural outpouring of the human heart.”33 

Even so, the death of the 有 gzUyexzlepye is not necessarily coextensive with the death 
of musical rhetoric in general. A central thinker here is the conservative Swiss aesthe- 
tician Johann Georg Sulzer (1771-79) who, further developed the work of Mattheson 
within the confines of the aesthetics of Gottsched. Sulzer loosely appropriated the 
basic rhetorical concepts of zjpveNtio, Qisbosio, and elocUtio - now exXpressed in the ver- 
Dacular as BINMNCUNI, 4NUQ9e, and 4WSajbetzt1G -as descriptive categories for the process 
of creating artworks，musical or otherwise. Heinrich Christoph Koch (1782-93， 
18o2), who took on the mantle of Mattheson atthe end ofthe century as the principal 


30 For Scheibe's figures, see Der critiscpe MMSixs, pp. 683-99. 

31 Bonds，TYpydless RHetoic，esp. Chapter 2,“Rhetoric and the Concept of Musical Form in the 
Eighteenth Century2>” 32 Bartel, Msica boetica, p. 157;Abrams, 7Ne Mi77o7r QQ 太 e LaNU. 

33 Blume, Rexzaissa1tCe 4 Ba109Ue Msic, p. 1053 cited in Bartel, Mzxsica 加 oetica, p. 157. 
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theorist ofmelody, and thus ofmusical form,enshrined these terms in music theory as 
Stages of the compositional ProceSsS.34 

Anumber of features characterize this swan-Ssong of musical rhetoric. First, as Was 
already perfectlyevidentby mid-century the rhetorical tradition was eventually going 
to have to adapt to the cultural fact that instrumental music was gradually gaining a 
Solid footing that would put it on a level of prestige equal to - and, by the early nine- 
teenth century, higher than - that of vocal music. The last PRgWUyejepye theorist, the 
music historian Johann Forkel (1788), tried to respond to this challenge by making a 
final effort to save the fgures: going beyond Scheibe, he detached the figures com- 
pletely from texted vocal music and claimed that they were not derived ffom the rhe- 
torical fgures of language, but were fundamental and analogous forms of human 
exXpression. A _ second response was common among theorists，Forkel included: to 
adaptto musicthe notion ofa subject, or idea, ofan oration -embodied in rhetoric in 
the stxils theory of the ancient Romans, with its Loci tobicf. Late eighteenth-century 
compositional theory is fall ofdqiscussions ofthe7aee, GeadaNtpe, THea; orMiotzm0.Again， 
as in Mattheson?s analysis of Marcello, the analogy seems to fit, but it only works ata 
high level of generality - when rhetoric serves more as a metaphor than as an arbiter of 
Specific musical techniques. Indeed,were it conceived looselyenough,one could adapt 
the notion of subject in rhetoric to underlie thematic usage in Standard instrumental 
forms such as sonata form, as Forkel did in the late eighteenth century, and as Bonds 
has done,from ahistorical and critical perspective,two hundred years later. Ultimately 
Such usages of rhetoric led to the final divorce of rhetoric and mnusic. 

Thelast musico-rhetorical act ofthe late eighteenth-century theorists was to distin- 
guish musical rhetoric ffom musical grammar, to split o 任 compositional process and 
melodic form from the details ofcounterpoint and harmony. Forkel,for example, sep- 
arates the two as follows: 


In concatenating musical expressions into a coherent whole, one must attend to two 
points in particular: first, the connection ofindividual notes and chords into individual 
phrases,and second, the successive connection of multiple phrases . . .The precepts for 
joining individual notes and chords into individual phrases are part of musical 
grammar, just as the precepts for joining multiple individual phrases are a Part of 
Imusical rhetoric.35 


Bytheearlynineteenth centuryythe splitwas complete. Butatthis point,despite the 
Thetorical terminology, music theory was on its own: thanks to the tradition that 
extended 人 fom medieval discaxztols treatises through Zarlino to Fux and Kirnberger, it 
had atheory ofcounterpoint; thanksto Lippius,thethorough-basstradition,Rameau， 
and German theorists such as Marpurg, Sorge, Daube,and Kirnberger,ithad a theory 


34 For translations of passages involving rhetoric and compositional process in Sulzer and Koch, see 
Christensen and Baker, 4estjletics Qtd e 4 oF MsSicaL Coxztzbos 店 01; See also Christensen?s and Baker?s 
introductory essaySs. See also Bent,“The Compositional Process in Music Theory.?” 

35 Forkel,4LGgemtete Gescpicpte de7 Mi vol.I,p.21i; cited in Bonds, TYD7tdless RHetoyic, p. 72. 
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Example 27.4 Analysis of Rondo of Beethoven's Sonata in D major, Op. 10, No. 3， 
mm. 1-34, using Scheibe's fgures 


interrogatio repetitio 
MA 


内 Te ， 
FE 上 叶 上 
一 一 一 本 一 一 一 一 交 No 一: 
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Example 27.4 (cott) 


人 
5 CS Cs 


[一 Suspensio [to M. 53] 
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of harmony; and thanks to Mattheson, Riepel, and Koch, it had a theory of melody - 
orforus,atheory ofform.Thus,justas instrumental music eventually separated itself 
们 om vocal music, so did music theory wean itselfof musical rhetoric. WPatever refer- 
ences we fnd to musical rhetoric after 18oo describe but the shell ofwhat it once was. 
The nineteenth century combined Kochys musical rhetoric and grammar into a single 
entity, musical stzxcte -aterm that,according to Carl Dahlhaus,is datable back to 耻 . 
工 A. Hoffmann?s review of Beethoven”s Fifth Symphony in 181o.36 What the late 
eighteenth century tended to call rhetoric gradually began to besubsumed under what 
the nineteenth century called Structure, to the pointthat musical rhetoric disappeared 
altogether. It was left to twentieth-century musicology to recover, Underneath the 
nineteenth-century concepts of expression, organicism, and structure, the rhetorical 
Toots ofthe music and music theory of the preceding centuries. 


36 Dahlhaus, 7He Taea of4b5olkte Msic, p.7. 
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SCOTT BURNHAM 


This chapter will trace some ofthe major strands ofa tradition ofmusical thought that 
reaches from the late eighteenth century to OUT own time: the analysis of ljarge-scale 
tonal form. Whereas a 包 scination with formal analysis undertaken purely for its own 
Sake is mostly a twentieth-century phenomenon, the emphasis on form has been a 
central preoccupation of music-theoretical writings ever Since the“wWork concept? 
(consolidated around 18oo) decisively shifted theoretical focus to whole works of 
music and thus to overall form.! As notions of organic musical process became more 
Prevalent，musical form became less self-evident，more in need of elucidation. 
Mainstream music criticism in the earlynineteenth centurywas increasingly character- 
ized byintuitive professions ofaestheticunity (theurgeto demonstratesuch unity ana- 
lytically was only faintly in evidence at firsb; this trend was of a piece with a 
Tomanticized view of the creative artist as a Second Creator, whose unifying Spirit was 
thoughtto hover over the greatvariety that could now be broughttogether within the 
selfsame work. In short,form became morethan amatterofconventional arrangement: 
it was the extensive manifestation and discernible logic ofthe creative imagination. 

Atthe same time, the pedagogical context of music-theoretical writing broadened: 
thesatzlepyetradition becamethatoftheKoxmzbos 治 osjepye,as theoretical treatises Were 
now concerned with promotingthecomposition ofentire pieces in the available forms. 
The analysis of musical forms began in this context as a pedagogical exercise in emula- 
tion, and the works of Haydn, Mozart, and Beethoven were increasingly held up as 
exemplary. But by the end of the nineteenth century, the business of formal analysis 
began to beundertaken asa kind ofresearch program -whatwas primarily atstake Was 
no longer the education of a young composer but rather the viability of theories of 
music that attempted to determine What were felt to be the natural laws of mnusic. 
Pedagogy gave way to taxonomy emulation to contemplation. 

The sprawling tradition of the so-called Fomaelepye (doctrine of forms) obviously 
involves a welter offorms and even ofmethods,butthe analysis ofwhat we call sonata 
form has surely been the central strand. To tell astory ofthe codification ofsonata form 
is by and large to tell a story of the theory of musical form in the last two centuries. 
Thus the analysis ofsonata form will serve in this chapter as a connecting thread.That 


1 Goehr, 7TNe Jagzta1T MUWSeNL OFAMUWSICQL TD7NS. 
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thread will connect Heinrich Christoph Kochys 179os late-Enlightenment theory of 
harmonicarticulation with the distinctly Idealistand thematicapproach ofA.B. Marx， 
and it will continue on through the Naturalist functional taxonomies of Hugo 
Riemann, the differently motivated functional analyses of Arnold Schoenberg and 
Erwin Ratz,and the empirical, style-conscious analyses of Donald Francis Tovey. The 
chapter will conclude with a brief consideration of some late twentieth-century recu- 
Perations and extensions of these earlier orientations. 


Phrase, form, and rhetoric atthe close ofthe eighteenth century 


Heinrich Christoph Koch. The infuential treatise of Heinrich Christoph Koch 
(1749-1816),the TE7sUcp etze7 Lettt09 2 Comtzboso1 (1782-93), makes an appropri- 
ate point ofdeparture for this survey. For Koch sought to transcend one of the defin- 
ing theoretical debates of the eighteenth century,， the debate over the primacy of 
melody or harmony, by positing that the primal material (Us 如 太 ) of music was the 
interdependence of melody and harmony.3 With this fundamental precept in hand， 
Koch proceeded to describe various kinds of musical phrases in consuming detail， 
attending closely to the relations of cadential (harmonic) articulation and melodic 
behavior. This in turn provided him with a way to process many individual realizations 
of binary form, particularly that of the Classical-style minuet. 

In the still strong wake ofa long tradition of rhetorical approaches to music, Koch 
Worked hard to demonstrate that musical phrases were analogous to grammatically 
Sound sentences. Like sentences, musical phrases are both sel 人 su 伍 cient and fexibly 
configured; they possess Subjects and predicates and are articulated by different 
Strengthsofpunctuation;theycanaccommodateavarietyofinterpolations,extensions， 
and compressions without Sacrificing their fundamental coherence and comprehen- 
Sibility. In addition, Koch was concerned aboutthe ways such phrases may or may noOft 
follow each other. He extracts some generalized rules for continuations after various 
typesofphrase-ending. Forexample:two phrasesthatend with thesameharmony (two 
I-phrases or two V-phrases) may not follow back to back with different melodic sec- 
tions.4Ifthesame melody isused,theeffectwill bethat ofa reinforcing repetition, but 
ifa differentmelody is used theeffect will inevitably be static. This type ofobservation 
demonstratestheinterdependenceofmelodyandharmonyin Koch?sapproach to form. 

Another example of his sensitivity to the role of melodic content within a musical 
form is his injunction to precede the return of the“main phrase”toward the end of a 
composition with a V-phrase rather than a I-phrase, So as not to Weaken the entrance 


2 For English translations, see Koch, Ttrodxcto7) BEssay OU Coz1lbos 让 OU (Contains material 位 om vols. II 
and IV of the original) and Baker and Christensen，eds.， 4estjetics Nd 友 e 4 of WMSiCXL Coz1tzos 让 0 
(contains material 们 om vol. II of Kochy>s treatise). 3 See Baker “Der Ursto 任 der Musik.” 

4 Koch, Ittrodxcto7y ESsay, p. 110. 
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of the main phrase but rather to allow it to arouse “the greatest attention at once as a 
main phrase.”5 This clearlyunderlines the aesthetic importance for Koch ofthe simul- 
taneous return of main key and main melody. 

Koch deals exhaustively and nearly exclusively with small-boned binary forms such 
as the minuet; What he has to Say about Sonata form comes only toward the end of the 
lastvolume ofhis treatise and is characterized by a tangible shift in his method from a 
generative approach to a conformational approach, from a Step-by-step tracking of 
individual phrases to a more cursory description ofthe conventions oflarge-scale form 
and genre.6 In 但 ct, Koch>s description ofsonata form is more accurately a description 
of the genre ofthe symphony and its“firstallegro.” 

In contrast to slow movements with their more highly deftined melodic sections， 
symphonic first movements entail frequent compounding of phrases, a more continu- 
ous melody, and a sense of inner power and emphasis:“a noble, or more often, force- 
名]l feeling”mustbe presented with momentum and unhindered by extreme detail.7 In 
other words, there are fewer checks to the harmonic and melodic fow than tend to 
occur in slow movements or minuets.8 (It might be argued that Koch, with his elab- 
orate apparatus of cadential articulation, was SuUpremely equipped to recognize this 
enhanced typeofmotion-asamarked contrastto thehighly punctuated minuetformas 
-yetless wellequipped to track it step by step.) 

When discussing the form ofthe symphonic first allegro, Koch invokes his central 
aesthetic premise about the compositional process, which he had essayed at length in 
the first volume of his treatise. For Koch (following Johann Georg Sulzer?s 41GeMtezNe 
TVHeoxie deysScpopel Kotste, 1771-74),the composition ofa piece of music takes place as 
athree-part process: the invention ofthe plan (dage), containing the core material of 
the movementi its Sketched-out realization (47XsApyzalg), including all the sections of 
theform; and thefinal details ofits elaboration (4xsayzpeittl9). What we would call the 
Sonata-form exposition is conceived by Koch as a single main period (本 zt 妨 exiod)， 
which also functions as the 47z4age for the entire movement; the second section of 
Koch?s binary conception of the form consists of two large periods (our development 
and recapitulation). Koch thus makes the important claim that a Sonata-form exposi- 
tion is not simply an arrangement ofthemes and transitions but rather can be heard as 
an integrated, self-su 仁 cient utterance (the 五 aztb 妨 exiod), and - perhaps more conse- 


5 Ibid.,p. 98. 6 Bonds, Toraless RHeto7ic, p. 27. 

7 Koch, 7ztrodxctojy ESs4y, pp. 197-99 and 229-30. The pertinent sections of Koch>”s essay on various 
Classical genres is excerpted in SR, pp. 8o7-19. 

8 Sulzercompared the genreofthesymphonytoaPindaricode. SeeBonds, “TheSymphonyas Pindaric 
Ode.” 

9 Conceptualizing the exposition as a single 瑟 &ztp 幼 eriod allows Koch to embrace an entire exposition 
without leaving the logical ffamework ofa single period. See Ritzel, Die EtoiCRLOUG 027 “SO1QtEN1DTI1 
p. 175. For Sulzer?s earlier description of the symphonic allegro, see Baker and Christensen (eds.)， 
4estjhetics ad e4itoFMzsicaLCoxwzbostio1, pp. 105-08.On Sulzers tripartite compositional process see 
ibid., pp. 66-8o. Also see Chapter 27, pp. 872-73. 
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quentially - as the product ofinvention (the 47agye).9 In other words, the sonata form 
is marked as a form that does not consist of the syntactically logical ordering of the- 
matic Sections but rather is heard - qua form - to bethe product ofinspiration. What 
was once the province of melody becomes the province of form. 


Theme and development: the early nineteenth century 


In Koch?s treatise,analysis perseis notthe point-thereitis morea matter ofdescrib- 
ing and illustrating possibilities for the Student of composition. Of interest for the 
history ofmusicanalysis is the way Koch chooses to focus on thelevel ofthe phraseand 
the infuential analytical terminology he developed to describe the melodic content 
and harmonic closure ofphrases. In the first few decades ofthe nineteenth century, on 
the otherhand,formalanalysisbegan tobeundertaken asakind ofdemonstrative exer- 
cise that could stand apart from the programmatic fow of a composition treatise. 
Whereas Koch did notfeel compelled to map outan entire large-scale movement,orto 
engage in any analysis apart 位 om what he needed to illustrate at any given instance， 
here we begin to observe a more strictly analytical impulse, made explicit in the urge 
to account comprehensively for every bar ofa movement. 

Such analyses often parse the movement into phrases or periods, attimes including 
Some form of Rameauxs fundamental bass as an analytical gloss of the harmonic 
COntent. At the end of SJystel CE7 MUWSIR-TYiSSe1sCpa 诺 2010 dey 2JQREScHeN KoNt0S 让 ON 
(1827) by Johann Bernhard Logier (1777-1846), for example, stand analyses of move- 
ments 人 om a Corelli concerto and a Haydn string quartet. Underneath a condensed 
Score of each movement, Logier Provides a fgured-bass analysis and a fundamental 
bass on a Separate Sta 任 He accompanies each analysis with a Prose account of the 
layout of melodic ideas and the various modulations, and, in the case of the Haydn 
movement, adds a Supplementary hermeneutic narrative that compares the musical 
action to the animadversions ofa spirited family discussion.I9 

Several theorists working in France carried on Koch?s rhetorically infuenced analyt- 
ical reduction ofphrases into smaller units,while incorporating other features ofa dis- 
tinctly progressive stamp. JErome-Joseph de Momigny (1762-1842)，in his Cow17s 
CO1bEt CHU71ONIE et de co12z05 庆 OU (18o3-06), offers detailed and lengthy analyses of 
the opening movements of Mozart's Quartet in D minor，K. 421 and Haydn?s 
Symphony No. 103.2 These analyses lay out a Series of fexibly extended, often non- 
Symmetrical periods (in the Mozart example, each period is analyzed rhythmically on 
an almost beat-to-beat level, as Momigny marks a Succession ofwhat he calls caileNces 


10 Logier, Zogie7 ss CoNlb1epelstye COUWSe, PP. 233-49. 
11 Momigny?s analysis ofthe Haydn Symphony can be found in M4NC,vol. II, pp. 127-4o0. 
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Mllodigxes, a kind of musical respiration of upbeats leadqing to downbeats). Of great 
interestforthehistory offormalanalysis is thewayin which Momignylabelsthe differ- 
ent periods by their contextual function and character. Thus there are debut periods， 
intermediary periods,and complementary periods.And he also uses labels that denote 
character and texture, as in thebljiode deyemeand theExziodellodiexse.The result is 
ananalysis that conveys a lively sense of a piece of music as an expressive series of dra- 
matic events, from the smaller melodic level of local upbeats and downbeats to the 
large-scalesuccession ofperiods ofquite varied characters. Momigny?sapproach isalso 
indicative ofthe growing preoccupation with the nature ofmusical themes; no longer 
is the material construction of the period the prevailing point offocus. Related to this 
coOncern for thematic character is the hermeneutic impulse that runs So Strongly in 
Momigny?s analyses: he actually provides an interpretive text underlay for the Mozart 
quartet movement (thus indicating his sense ofthe music as operaticand tragic, for he 
adapts Dido”s ljament from the 4exzeia); for the Haydn, he constructs a fairly elaborate 
narrative about the effects ofa thunderstorm on a coUntry village.22 


Anton Reicha. Anton Reicha (177o-1836)，composer，theorist，and unusually 
infuential teacher (he taughtatthe Paris Conservatoire from 1818 into the 183os,and 
his students included Berlioz and Liszb, wrote Several composition treatises that fea- 
tured formal analyses,including the 7TyaztideMilloaie(1814)andthe7Tyaztide paxteco7N- 
为 osio0 MMSiCae (1824-26). It has been argued by Birgitte Moyer that Reicha 
emphasizes the period in the1814treatiseand thetheme in thejlater treatise,thus mir- 
Toringthe general changeinemphasis between thelateeighteenth and earlynineteenth 
centuries.133 In theearliertreatise,forexample,Reicha submits Mozart?s“Non so pin 
人 om 7He Mayiage of yayo, to a melodic analysis in which he labels the different 
phrases, periods,and parts,and vindicates different types ofcadences.!4 In addition to 
noting thesethingson asingle staff, Reicha provides anumerical reduction of the aria: 


Part TI: 4;-4;-3;-3.-6;-4;-6:-6. Part II: 4;-4;-3;-3.-4;-4;-6;-8.-4;-4;-4;-8:-4;-6. 


The numbers represent the number ofbars within each phrase; the semicolons denote 
half cadences;i the colons denote what Reicha calls interrupted cadences; and the 
periods denote the 名 11 cadences at the end of each musical period (thus there are two 
periods in Part I and three periods in Part IID). Reichays reduction reveals the propor- 
tions ofthe aria ata glance. Moreover, byarrangingall the bars ofa piece ofmusic into 
the musical analogy of coherently articulated clauses，sentences，and paragraphs， 
Reicha posits a model of musical form that bears some relation to the unfolding and 
completion of an extended spoken and/or written Utterance, SUch as an oration. The 
coherence ofmusical form is held to reside in its similarity to the large-scale rhythm of 
Prose composition. 


12 Translated in SR, pp. 826-48. 13 Moyer，“Concepts of Musical Form,”Pp. 46. 
14 This analysis can be found in M4NC, vol. I, pp. 146-51. 
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Reicha returns to Mozart in his 1824 treatise, in which he analyzes the overture to 
7T1je Mam1iage of Pigayo. This happens within the section on the so-called 9g7aj4e coxbpe 
pa11e, Reichars name forwhatwe call sonata form. His theoretical treatment ofsonata 
form emphasizesaboveall the development ofthemes: he prefaceshis discussion ofthe 
form with an excursus on the nature of musical ideas (idles MUSicales) and the creative 
process,andheengagesinakind ofinteractiveanalysis ofthe Mozart overture by com- 
posing Several different development sections for it (the overture Stands as a Sonata 
form without development section). Before doing this, he analyzes Mozart?s eXposi- 
tion by identifying nine idles MUWSicales within it. Some are Simply motives, OF even 
cadential motives. Reicha defines the ;aele kicale as a theme or motive that Speaks to 
OU Sentiment, fatters OU ear, can be retained easily, and inspires the wish to be heard 
again. He also claims that it takes as much geljte to develop ideas as it does to invent 
them. 

Itis important to keep in mind, as Peter Hoythas suggested, that Reicha conceived 
ofthe“developpement”ofmusical ideas notexclusively as a process oftransformation 
but as a process of unfolding that can include almost anything that happens to the 
musical ideas after they are first Sounded - thus such “dkveloppement”actually takes 
Place in every section ofthe form.15 Nevertheless, Reicha?s emphasis on the unfolding 
development of thematic ideas (as well as his exercise of composing actual develop- 
Iment Sections) would begin to have the effect of shifting the center of gravity of the 
Sonata form to the development section. 

Reicha*s diagram oftheg7aNie coxbje biUU11e represents his largely thematic sense of 
theform (seePlate28.1).The prevailing shapesin thediagram housethematic sections; 
the arcs above denote coherent parts and sections, in a manner Suggestive of musical 
phrase markings. Of particular interest is Reicha?s identification in the exposition of a 
“second principal idea”that is found in the new tonic.16 The overall design of the 
diagram reflects both binary and ternary elements. Note that the“development>” 
Section is Separated o 任 and placed above the second section of the second Part. This 
allows the diagram to Show the parallelism of the first part With the second section of 
the second part. The middle section is thus isolated as a Special section, standing apart 
from the more strictly thematic sections. The 包 ct that Reicha calls the first division of 
this middle section “dkveloppement principal” indicates that he thinks of the whole 
movement as manifestly developmental and of this section as principally so.2 Finally， 
the homologous shape of the middle section suggests that it appears as a condensed 


15 Hoyt, “The Concept of DEvelobbjemtezt> p. 149. 

16 Although Reicha was by no means the first theorist to reify a second thematic area: already in 1796 
Francesco Galeazzihad discussed in detail the“characteristic” or “intermediate pasSsage”ofsonata alle- 
gros thatcorrespond roughlyto Reicha?s second principal idea. Galeazzis discussion is translated in SR， 
pp. 819-26. 

17 See also Hoyt, “The Concept of Dovelobpjpemiexzt” on why Reicha finds it necessary at one point to 
State that an exposition should precede the development. Doing so indicates the possibility that devel- 
opment and exposition could be equated with one another, both being involved in the deEovelobjpemteNtt of 
musical ideas. 
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afterthoughtto the first partand/or a condensed pre-thought to the second section of 
the second part - its relation to the other two sections is complex and interpenetrat- 
ing.Thus Reichars diagram makes the“principal development” central while preserv- 
ing a binary View ofthe form. 


Adolph Bernhard Marx. The development section is much more consequentially at 
the center of Adolph Bernhard Marx”s (1795-1866) hugely infuential conception of 
Sonata form, ffom thethird volume (1845) ofhis four-volume treatise Die Zepyeyoz de7 
MONSTRGLSCHeN 天 Oo1N1b0S 谍 0 NURESCA- 雪 eo7etisc (1837-47). We owe to MarxXnot only the 
very name of sonata form but also the long prevailing sense of the form as a ternary 
design, with the development Section as its crucial middle term. 

The development section acts for Marx as the primary locus of mobility within the 
very form that he distinguishes above all others for its mobility. (Thus Marx takes UP 
and amplifies Kochs emphasis on the enhanced fow of sonata form.) But MarX goes 
furtheryetin hisaggrandizement ofsonata form and motion: he positions sonata form 
attheculmination ofhis derivation ofmusical forms.The originary basis ofMarxs der- 
ivation is the fundamental formula rest-motion-rest (RUAe-Bew&g209-RUHe),a ternary 
impulseembodied in every formed musical utterance, from the simplefour-barsax 刀 all 
the way to sonata form. Thus sonata form may be said to realize - as fully as possible - 
the underlying formal impulse in music. 

Marx?*s Synchronically conceived derivation of musical forms - probably the most 
flly developed and infuential Fo7mzeziepye of the nineteenth century - was to a coOn- 
Siderable degree motivated by the needs of his pedagogical system. He wanted to 
present the available forms in a progressive fashion, from simple to complex. But the 
way each formal stage moves to the next is dialectical and teleological: each stage is 
Said to solve a problem inherent in the previous stage, and each in turn creates a newW 
problem.The only form said to lack any problems is sonata formi thus it ends the der- 
ivation. (Strictly speaking, the fantasia comes after the sonata form in Marx?s treatise， 
bnut it is detached from the derivation of earlier forms and foats in a realm of compo- 
Sitional freedom.) 

In Marx's conceptualization, sonata form behaves like an organisms: its Subsections 
arenot,jlike thoseofthe minuetforms,individual organisms but rather begin to func- 
tion as interdependentand indispensable organs ofalargerorganism (the whole form). 
Marx describes the main Su 巡 2 (our first-theme group) as inherently incomplete and in 
need of a complementary subsidiary sax 巡 (our second-theme group). In a famous for- 
mulation ofthis relationship, Marx characterizes the first theme as masculine and the 
Second as feminine.8 While Marx”s gendering of the two principal theme groups of 
Sonata form has invited much interpretive comment: it is perhaps more germane to 
realize that with this complementary relationship of first and Second theme MarX 


18 Marx, Die Tejye,vol. IIT, pp. 272-73. 
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A. B. Marx's derivation of musical forms 
Marx first posits two fundamental categories of musical utterance: the closed Satz and the 
open-ended Gang. He then derives the period from the satz, as a balanced and firmly closed- 
off pair of Siatze. From here he goes on to construct binary and ternary forms, up to and includ- 
ing the Classical-style Minuet and Trio, which completes this family of forms. He then posits 
another - and higher - family of forms, the motion-oriented rondo forms. The characteristic 
feature of this family of forms is the Gang. 
Marxs rondo forms can be represented schematically as follows (MS-main Satz [Hauptsatz]; 
SS-subsidiary Satz [Seitensatz]; C9-closing Satz [Schlusssatz]; G-Gang): 


First rondo form MS G MS 

Second rondo form MS SS (G) MS 

Third rondo form MS 931 G MS S92 G MS 

Fourth rondo form MS SS1 G MS 992 G MS 9S91 

Fifth rondo form M9 S91 G CS 992 G MS9 S91 G CS 

Sonata form MS SS91GC9 (2nd Part) MS S91 G CS 
Marx refers to the three large sections of sonata form not as exposition, development, and 

ecapitulation but simply as First Part,， Second Part, and Third Part. These designations help 
arx show the relation of sonata form to the foregoing fourth and fifth rondo forms, in which 


he also distinguishes three large parts. The above schematic is clearly thematically oriented; it 
gives no sense of the dynamic underpinning of Marxs theory of form.a 


a For some recent interpretations of Marxs derivation of forms, see Burnham,“The Role of 
Sonata Form”; Schmalfeldt,“Form as the Process of Becoming,”esp. pp. 42-47; and Spitzer, 
“Marxs 'Lehre' and the Science of Education.” 


Understands sonata form as bringing forth its own continuation in a way thatadditive 
forms do not.Themes are heard to lead to each other, to require each other. 

For Marx, the thematic sections of sonata form are destabilized, mobilized for the 
Sake of the whole. Here is what he Says about the course of the main 4 万 :“[sonata 
form] displaces the main S4 巡 , transformas it, blends it with the remaining sections of 
the piece into an inwardly unified whole; it will not let the main 94 刀 stand Still, as 
happens in the rondo, but rather moves it, to other keys, to other siitze and GUIe.219 

Marx includes close to one hundred pages ofsonata-form examples in his composi- 
tion treatise, treating one Subsection of the form at a time (main 94t 刀 , progression to 
thesubsidiary Sat 刀 ,Subsidiary 9axtz,etc.). Heemphasizes the First Part(ouUr exposition) 
overwhelmingly,in particularthelinking and interrelationship ofits Principal themes， 
leaving only six pages forthe Second Part (developmentb and three pages fortheThird 
Part (recapitulation)! Beethoven is now the Primary analysand; Marx cites examples 
位 om over twenty of his piano sonatas (but in accordance with his section-by-section 
approach, Marx analyzes no single movement of Beethoven?s in its entirety). 


19 MarX, AMWsiCQLFD1M1 太吉 e49e ofBeethoyet,p. 102.Amore condensed translation of Marx?s discussion 
of sonata form is found in SR, pp. 1223-31. 
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Like Reicha, Marx offers a primarily thematic view of the form, although with a 
different emphasis. Whereas Reicha dwells on the creative process and the develop- 
ment of musical ideas, Marx concentrates on the thematic behavior of the exposition . 
His analytical path is something like Kochys, for he works from left to right, address- 
ing each compositional choice as it arises, with close and abiding attention to matters 
of thematic character, closure, and continuation. Utterances that are firmly closed are 
generally followed by new material; more open-ended utterances are Subject to a 
Process of expansion and continuation. This is why the main themes in a sonata form 
more often assume the looser “unmarked>” form of the 9axz than the more symmetri- 
cal and conclusive,“marked”form of the period (whose closure demands to be fol- 
lowed by a new idea rather than some process ofexpansion and continuation - which 
is why periodic themes work so well as rondo themes). 

Marx insists repeatedly that the nature and type of the opening theme determine 
the way it is continued, and ultimately the type of overall form. For example， Marx 
describes the first eight bars of Beethoven?s Op. 31, No. 3 Piano Sonata as an already 
developed Satz (the first bar is repeated and the next motive is repeated and led 
forth), which “must now be imprinted in accordance with the increased importance 
of its purpose and the richness of its content.”Thus Beethoven takes o 任 from the 
final tone of his opening 94 刀 with a GaNg that leads to several repetitions of the 54 刀 
in different registers.“In this way, the [entire main 94 刀 ], hovering above and below 
its original position， immediately assumes the mobility that characterizes Sonata 
form.>2o 

Marx clearly eschews a parsing sortofanalysis, offering instead a prose commentary 
Striking for its phenomenological immediacy Such commentary works well with 
Marx?s concern for the mechanics of continuation, of moving forward. The attention 
ofboth Marxand Reichato the compositional invention involved in the overall unfold- 
ing of a Sonata-form movement distinguishes them from 天 ochs more explicitly 
dichotomous understanding of the compositional process as inspired invention fol- 
lowed bya more orless mechanical working out ofthe restofthe form. Reicha empha- 
Sizes thematic development; Marx emphasizes the logical How oftheme groups in the 
exXpoSsition . 

Thematic character and behavior was of fundamental importance to Momigny， 
Reicha,and Marx,characterizing their progressive view ofmusical form.And yetthese 
theorists clearly build on the earlier work of Koch. Momigny and Reicha were com- 
mitted to the kind of parsing that Koch>s terminology and theoretical understanding 
made possible, while Marx Shares with Koch a concern for the articulated fow of an 
unfoldingformand forthenatureand effects ofharmonic closure. Butin the main, the 
central preoccupation offormal theoryand analysis has definitely migrated from a har- 
monicemphasis to a more strictly thematic emphasis. 


20 MarX, MUWSiCUL Fom1t zi 如 e 49e of Beethovelt, p. 104. 
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The masters as models 

Cristle CollinsJudd has amply demonstrated that the use of musicexamples within theory trea- 
tises is not a transparent practice but rather carries important aesthetic, cultural, and intellec- 
tual meanings.aThe theorists surveyed in this chapter increasingly rely on examples culled from 
the same group of acknowledged“masters“: Haydn, Mozart, and Beethoven. The predomi- 
nant use of examples from these CoOmposers testifies not only to their contemporaneous stature 
but also to a sense that the Viennese Sonata style itself had become the prevailing model for 
musical composition. 

Emulation has often been a watchword for compositional pedagogy Carl Czerny and 
Johann Christian Lobe even felt that a barby-bar modeling of an existing composition was the 
surest route to the mastery of form. The result is an exercise in syntactical paraphrase, in which 
new thematic ideas are composed to fit the models phrase lengths and cadences. In defense 
of this prescription, Czerny draws an analogy to the practice of copying as a pedagogical exer- 
cise in the visual arts, or translation as a means fora budding author to master his language.p 
The point was both to internalize the conventions of the prescribed form and to develop ver- 
satility in thematic invention. Czerny himself demonstrates by composing a sonatina move- 
ment that preserves the exact dimensions of a movement by Mozart, from his fourhand piano 
Sonata in D major K. 381.< 

Recent scholarship has shown that there was much more compositional modeling in the 
actual practice of composers like Mozart，Beethoven, and Schubert than we had previously 
taken account of (and a growing amount of theoretical attention is being lavished here as well， 
often under the aegis of a theory of intertextuality such as Harold Blooms“anxiety of influ- 
ence"9d)j. Clearly the modeling of masters was important, and itlaid the foundation for the use 
of the same class of masterworks as objects for analysis. As the Viennese Classical style receded 
historically the analysis of masterworks became more and more important as a practice in its 
own right. 


a Judd, AReaoing Aenaissance Music Theomy: Heanng with the Eyes. 

b Czerny School of Practical Composition, vol. 1 p. 46. 5 lbid., pp. 43-46. 

d S$ee for example，Bonds, After Beethoven，or Korsyn,“Towards a New Poetics of Musical 
Influence.”The emphasis on intertextuality offers a way to continue to employ our most effec- 
tive analytical methods while attempting to get beyond the ideology such methods were 
arguably designed fonr namely the ideology of the autonomous work. 


The functional logic of organic form: from the mid-nineteenth 
century to the mid-twentieth century 


However one wishes precisely to construe Eduard Hanslick's 1854 formulation of 
music as“tonend bewegte Formen>?1 the Words carry the force of a slogan, one that 
encouraged a renewed emphasis on musical form asa bulwark ofthe growing ideology 
of absolute music: to Study form is to confirm the autonomy of music as an end unto 
itself rather than as a means of expressing extramusical content. As the nineteenth 
century grew older, form became increasingly reified in music-theoretical thoughtasa 


21 Hanslick, ffom section 3,“Das Musikalisch-Schone in TOM WMSIRZUScH-ScHO11e1. 
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general category worthy of study even apart fom the study ofcomposition (the word 
Fomytetlepye itself, forexample, came into broad use only late in the century). 

Alargepartofthe reason forthis shiftingemphasis has to do with the establishment 
ofthe Viennese Classical styleas the essential basis ofmodern Western music. With the 
WoOIk of MarX, one Senses the excitement ofaccounting fora nearly contemporaneous 
Phenomenon, one that still seemed nevw viable, and engagingly opaque: the music of 
Beethoven. Around mid-century and later, a classicizing Urge may be detected in the 
theory and analysis of musical form, for theorists continued to focus primarily on the 
now historical Classical style. As a result, sonata form begins to be treated somewhat 
more abstractly and schematically; less stress is placed on the great variety of ways the 
form could be realized. The view is no longer from ground level but 们 om a generaliz- 
ing distance. 

For the several generations of theorists discussed in the first section of this chapter， 
the theory ofsonata form is perforce a theory of genre: for Koch,the genre ofthe sym- 
phony and “first movement allegro” formi for Marx, the genre of the (Beethovenian) 
piano Sonata. But despite its nearly exclusive reliance on Beethoven?s piano Sonatas， 
Marx's infuential treatment of sonata form had the effect of creating a reified formal 
construct. The creation ofsuch a construct is in itselfa neo-Classical gesture; only well 
after the heyday of the Viennese Classical Style would sonata form become more an 
Object to be defined than a practice to be described.22 


Johann Christian Lobe. Johann Christian Lobe”s (1797-1881) analysis in 185o of 
the first movement of Beethoven's Op. 18, No. 2 String quartet can be seen as linking 
the earlier theorists with the classicizing urge of the Succeeding generations.23 In the 
manner of Reicha, Lobe”s analysis consists of a single sta 任 of music mapped out to 
Show the formal divisions. On the staff itself Lobe represents what he calls the“prin- 
cipal melodic strand.”> The number ofbars in each phrase as well as the key centers are 
indicated under the stafft, the larger formal groups above the sta 任 A classicizing ten- 
dency is revealed in the way that Lobe conceives ofthe compositional process involved 
in creating a movement in Sonata form. He understands the exposition as a Series of 
theme groups: first theme groupi transition group; Song groupi and closing grouUPp. 
With this ffame in place, Lobeencourages the student to invent "selfsSu 伍 cient ideas>” 
for each group“with as yet no regard for their continuation or combination>”- this is 
the first stage of composition. Next, the composer takes each idea and tries to find as 
many ways of presenting it as he can, Creating a host ofvariants, which can be used or 
discarded in the next stage. In thethird and final stage,the student selects the best var- 
iants and links them together. Within this scheme, Lobe lays the most stress by far on 
the invention of thematic variants (the art of harmonic fguration forms the longest 


22 As Charles Rosen puts it:“Sonata form could not be deftined until it was dead.”Rosen, THe CUassicaL 
Sbe, p. 30. 23 This analysis appears in WM4NC, vol. I, pp. 197-220. 
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chapter in his treatise). Gone almost entirely is Marx?s detailed concern with moving 
位 om one section of the form into the next. What remains, however, is Marx?s Sche- 
matic: Lobe?s sonata form is a succession of“period-groups”; motion is no longer the 
distinctive characteristic. Thus the form is understood more as an object containing 
thematic stations than as a dynamically unfolding Process. 

Lobe”s emphasis on creating mnusical cells that can be endlessly elaborated also 
Teveals another agenda increasingly featured in theories ofform: the urge to make the 
organic metaphor more and more palpable in analysis. Apart fom the idea of motives 
as Seeds,one ofthe principal methodological manifestations ofthe organicist Perspec- 
tive is the analysis of formal functions. Musical form is here fgured as an organism in 
which every part has a Specific function. As Arnold Schoenberg put it“form means 
thata piece is o1g4Nized; i.e.thatit consists ofelements functioning likethoseofaliving 
O1GQ1TS111.224 


Hugo Riemann. The most comprehensive theory of functions in music was devel- 
oped by Hugo Riemann (1849-1919) in a series of writings that Spanned the last 
quarter of the nineteenth century and the first twenty years of the twentieth century. 
Theorist,historian,aesthetician,analyst, Riemann wasabroad and imposing Presence 
in German musicology，the epitome of the multi-faceted musical thinker and 
Tiekcpyeibe. One of the enabling characteristics of this kind of writer is a secure and 
abiding modus intellegendi, ifnot modus operandi. Like many fgures in intellectual 
history who have found an Answer, Riemann never tired of rounding up all the ques- 
tions that could now be settled. 

Riemann?s Answer was his putative discovery of a natural logic for music, in which 
every bar and every harmony possess a classifiable function. In his G7z0t4d1is5s Cey 
Ko11bos 才 OUSLepye CUMUWSIRQLScHe Fejepye) of19og, Riemann includes fully developed 
functional analyses ofthe entire first movement of Beethovens Ninth Symphony and 
the development section of the first movement of his Fifth Symphony. These are 
undoubtedly meant to serve as showpiece demonstrations of Riemann?s analytical 
method. Butan even more impressive,indeed summational,achievementis Riemann2?s 
three-volume set ofanalyses ofall of Beethoven?s piano sonatas,wWriitten during the last 
years of the First World War.25 In justifying the need to analyze Beethoven”s piano 
Sonatas, Riemann lays Stress on the importance ofa proper understanding ofform:“It 
will be ofgreatuse to realize thatthe work oftheever ripening Master is characterized 
not by the destruction of Form but, on the contrary, by an always frmer designation 
of the actual underpinning (Gelsh, upon which the subsidiary material (Bepyez 人 is 
Placed.226 

The essential formal underpinning in Riemann?s analyses is the eight-bar period. 
Riemann conceives ofthe period as a prototypical construction in which each bar has 


24 Schoenberg, Ptd0MteNtzA,p. 1. 25 Riemann, Bee 态 oye1s KUQVie7-SoLoso0te71L. 
26 Riemann, ffom Unpaginated Foreword to 1Stedn. of Bee 纪 oOye1s Kie7-S0L0osoz0te1L. 
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asSpeciftic function: m. 8 is the final cadence, which answers the medial cadence of m.4 
(making the entire period into a large-scale upbeat and downbeat Pattern); mm.7and 
3 are Upbeat penultimates to 8 and 4; mm. 1-2 and 5-6 are the initial upbeat pairs to 
which the cadential pairs form answers (fora discussion ofRiemann?s eight-bar period， 
See Chapter 21,p. 687). Riemann Understands his prototype to be both “natural” and 
“historical.”As he puts it， 


The continuing operation of the artistic fantasy - in its productive as well as receptive 
modes - with categories that are given naturally and come into being historically, cate- 
gories which divest artistic creation of any and all arbitrary caprice and make it into a 
matter of logical necessity - this is a fact of our inner life whose significance cannot be 
Overestimated.27 


By making the eight-bar period into such an a priori category, Riemann takes partin a 
growing effortto promote the Viennese Classical style as the natural and essential state 
of Western music.28 

Atfirst glance, Riemann?s analytical application ofthese ideas to Beethoven?s piano 
Sonatas Seems a Zealous taxonomic exercise, involving the classification of every bar 
and every harmony. Examples 28.1 and 28.2 present Riemann?s analysis ofthe exposi- 
tion from the first movement of Beethoven?s Piano Sonata in C minor, Op. 1o, No. 1. 
Periods are marked with roman numerals; bars are assigned various numbers (repre- 
Senting the Stations of the eight-bar period) and are connected with several types of 
slurs denoting elisions, interruptions, etc.; harmonies are labeled in accordance with 
Riemannzs theory ofharmonic function. 29 

But despite the initial impression given by such an analysis, Riemann is not just 
marking out eight-bar plots, or tucking Beethoven”s music into So many eight-bar 
Procrustean beds. Note, for instance, the rebarring of mm. 32 任 , where 3/4 bars are 
grouped by twos into a series of 6/4 bars (at Riemann2s Period IV). On the face of it， 
this may seem an ad hoc device to which Riemann must resort in order to generate 
eight-bar periods thatbetterfulfill his sense offunction.ButRiemann?s analytical aug- 
mentation marksafundamental change in phraserhythm,and it is sensitive to the way 
the piece now seemas to Unclench and breathe (he sees the one-bar rest as helping shift 
gears to this new sense of time). 

Moreover, although Riemann posits an array of functions that happen in a certain 
order, these functions can be freely deployed within that order. For example, consider 
the repeated 6s in the excerpt from the second-theme group Shown in Example 28.2. 
Again, this is not Simply an ad hoc device. It amounts instead to hearing these 
bars as iterations that delay an imminent arrival - the arrival, or 8-function, is always 
Perceived to be just a bar away (note particularly the effect of the three consecutive 
downbeat 6/4 chords - cadential antepenults - that Riemann marks as 6d, 6e,and 6f). 


27 Ibid. 28 See Burnham,“Method and Motivation,”pPp. 12-14. 

29 Riemann，Beethovels Kavier-Solosotatel，Vvol. I，pp. 279-83. See Ian Bent?s valuable Precis of 
Riemann?s phrase-Structure analysis in Bent, 47ia0szs, pp. 9o-93. On Riemann”s harmonic theory and 
Dotation, see Chapter 25, pp. 796-8oo. 
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Example 28.1 Riemann?s analysis of mm. 1-55g of Beethoven?s Piano Sonata in C 
minor, Op. 1o, No. 1, ffom Riemann, 志 .VCN Beeloyve1s SN1 友 ce KLVie7-90UoSO110tE71， 


vol. I, pp. 279-83 
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Example 28.1 (coxzt) 


The repeated 6s are eventually brought to a cadencey at the beginning of the Section 
marked“Epiloge”and are then followed by two 7-8 pairs and finally by two 8s, as 证 
commensurately answering the collected tension of all those cadential delays. 

The result ofall this is that Riemann hears the entire Second-theme group as realiz- 
ing the function ofa single period. From this one perceives that the eight-bar period， 
as deployed by Riemann, is an extremely fHexible analytical tool,very much alive to the 
rhythmic impulse of the Classical style. This is no attempt to regularize Beethoven?s 
phrasing by taxonomical fiat but rather a bid to hear his phrasing as enacting a coher- 
ent setofunderlying functions, to hear Beethoven?s much-vaunted dramatic momen- 
tum as Ultimately grounded in natural law. 


Arnold Schoenberg. Amorestrictlyorganicistapproach tothefunctional analysis of 
musicalform waspracticed inalater generationbyArnold Schoenberg(1874-1951)and 
his students. Some twenty years after Riemann?s death in 1919,Schoenberg was teach- 
ing composition in Los Angeles; his intended textbook on musical composition Was 
completed well after his own death by several ofhis students and published in 1967 as 
Potda1teNtal ofFMxsicalComtzbos 店 0o1. Here Schoenberg stresses the contrastive fnnctions 
of the subsidiary parts of larger forms (“Large forms develop through the generating 
Powerofcontrasts”35),partswhich behavelikeorgansinalargerorganism.Theyinclude 
the main theme (which could take the form of a period, a sentence [Sa 万 ], or a small 
ternary form)j, transitions, the“lyric theme” the coda, and the group of subordinate 


30 Schoenberg, Ptaa7lezttaks, p. 178. 
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Example 28.2 Riemann”s analysis of mm. 56-105 of Beethoven”s Piano Sonata in C 
minor, Op. 1o, No. 1, ffom Riemann, 志 .VCN Beetioyve1s SN 友 cH1e KUVie7-9oloso710te71， 


Vol. I, pp. 279-283 
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Example 28.2 (cot) 


themes (a“looser construction”consisting of the repetition Or juxtaposition of rela- 
tively short segments and manifesting alesser degree of internal development”30. In 
anapproach reminiscent ofthatofA.B. Marx,Schoenberg illustrates differenttypes of 
each ofthese formal parts with examples from Beethoven?s piano Sonatas. 


Erwin Ratz. In the 196os,，Erwin Ratz (1898-1973) elaborated and consolidated 
Schoenberg”s 名 nctions into his more comprehensively developed BIN7pzaUNI9 7 de 
MONSTRULiSCpe FomteNtlepye，crowned with a thoroughgoing analysis of Beethoven2?s 
“Hammerklavier”Sonata，OPp. 106. Following Schoenberg?s lead，Ratz posits two 
general formative Principles: tightconstruction (main theme,closing theme)and loose 
COnstruction (Subsidiary group,transition,developmenb. Butthe moststriking aspect 
of Ratz?s book is his extension of these largely Beethovenian categories backward in 
time to the music of Bach. Through close analysis of Bachys inventions and 包 gues， 
Ratz finds historical precedents forthefunctionally differentiated formal categories in 
Beethoven”s music, noting thematic formations that are 94tz-like, sections that are 
developmental, and the contrastive principles ofloose and tight construction at WoOIK 
throughout.(Ratz?s urgeto constructalarger Germanic musical practice fowing from 
Bach to Beethoven is reminiscent of August Halmy?s 1913 attempt to reduce modern 
Western mnusic to two“cultures”: fugue and Sonata，represented by Bach and 
Beethoven respectively. Halm went on to add a third, and synthesizing, term to this 
pair: the music of Bruckner.32) 


Challenges to Fo7mieNlejye: Toveyand Schenker 


Donald Francis Tovey. Another importantand contending strand ofearly twentieth- 
Century formal analysis was not functionally but empirically conceived, not German 
but English. Pianist，critic, and analyst Donald Francis Tovey (1875-194o),，though 
enormously infuential throughoutthe twentieth century as a Writer about music, is not 
generallythought ofas a theorist of musical form. And indeed, he has no explicit theory 


31 Ibid., p. 184. 32 Halm, To7z Zei KUtot7e11. 
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of form, no Fo7tetjepye per se: his fahndamental preoccupation is not form but style (he 
Imuch prefers to generalize about the latter, and never does So without a Specific com- 
poser”s Practice in mind - this is why, at the heart ofhis Becyclobpaeadia B1itao0ltcU article 
“Sonata Forms”he provides an account of the individual sonata-style Practices of 
Haydn, Mozart,and Beethoven).And yetheholds definite views about the overall effect 
and Sense of Classical-style sonata form, which he characterizes not by invoking Some 
quasi-Idealist conception of form and thematic content but with the more empirically 
grounded scenario oftemporal drama. 

Tovey?s fundamental emphasis on the dramatic fitness of sonata form thus brings 
with itan implicit attitude about musical form, most pronounced when Tovey attacks 
what he felt were popular misconceptions brought about by (largely Germanic) theo- 
Ties of form. In particular, Tovey reacted vigorously against what he called the jelly- 
mould view of sonata form, in which thematic content would be poured into Pre-Set 
们 ames. For Tovey, neither the grouping of themes nor their motivic content can of 
themselves provide the key to logical coherence or to balance in sonata forms.33“The 
art of movement is the crux of the sonata problem>”he claims, not the content OFT 
arrangement ofthemes.34 In contrast to the more Germanic notion oforganic growth 
他 om an“ideal”thematic seed，Hanslick?s view of Structure as a consequence of a 
theme, or the functional view of organ-like parts Serving a collective whole, Tovey?S 
Sense of musico-formal logic has to do with the differentiated movement of phrases - 
his analyses move with the music，phrase by phrase, raising issues of proportion， 
freedom, and expansion.“We know nothing ofform until we begin to study propor- 
tions and details”he avows.35 He Shifts the emphasis from thematic content and its 
destiny to the way that individual forms move through time. 

To see howthis attitude translates into analytical Practice we may turn to Tovey?s4 
Cozwibi110N 如 Beethoyvelss Piajto So1atas (1931), a collection of closely detailed formal 
analyses ofall the sonatas. Tovey presents his analyses in outline-style prose, enumer- 
ating What he regards as the“facts” in a fat, paratactic, and largely reportorial style. 
He refers to this process as preEcis-writing. In order to create the interesting possibiL- 
ity of a comparison with the Riemann analysis already discussed, we shall consider 
Tovey”s analysis of the Same music, the first-movement exposition of Beethoven?s 
piano Sonata, Op. 1o, No. 1. (See the text excerpted in the window, p. 899.) 

Tovey?s analysis takes note of the following items: 


1. key and form 
2. each phrase 
(a) length of phrase 
(b) subdivisions of phrase 
3. labeling ofthemes, motives, and some harmonies 


33 Tovey, “Some Aspects”p. 275. 34 Tovey, “Sonata Forms,”Pp. 232. 
35 Tovey, 4 Coxmtbu1Ni0O1, p. 8. 
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D. F Tovey's analysis of Beethoven's Op. 10, No. 1 
SONAIAIN C MINOR, Op. 10, No. 1 
Allegro molto e con brio: C minor 
记 rst 9roup 


Bars 1-8.- Eight-bar theme in two 4-bar steps, Containing figures (a) and (b) 
， 本 便 伪 
加 到 全 攻 
者 笃 了 他 一 | 
人 人 .0) 9 


9-21.- Arising out of (b2) a new cantabile develops by threefold repetition of a 2-barfigure， 
expanded the third time to 4 bars of downward scale. At bar 17 a new 2-bar group leads in 
three steps, broken with rests, into the next period. The whole passage from bar 9 proves that 
bar 9 is unaccented, a fact not forced on the listener until the broken phrases mark the rhyth- 
micgrouping from bar 17 onwards...[here Tovey engages in alengthy polemicagainst abstruse 
rhythmic theories that speak against “the impressions of human listeners”] 

22-31.-Firsttheme resumed, asifto make acounterstatement but compressed, with omis- 
sion of (b2), into three 2-bar steps, followed by a new 4-bar close (the last bar silent). 


Transibon 

32-47. -~ New theme in 4-bar sedquential steps, starting in Ab (VIl.) and passing through F 
minor(iv) and Db (ll) and then (continuing regular descent of bass) in 4 more bars, closing on 
to dominant of Ep ( 川 ,). 

48-55.- Eight bars dominant preparation (4+4 with variation) leading to 


Secona 9roup: Eb (.) 
56-93.- Large paragraph articulated as follows: 
56-63.- Eight-bar tonicand-dominant theme (4+4). 
64-69.- Variation of above diverging after 6th bar into 
70-77.- New continuation in broader single 8-bar phrase. 
78-85.- Variation of this 8-bar phrase diverging after 4th bar into 2+2 
bars carrying its rising steps twice a bar around the dominant (as 9) and followed by 
86-93.- Further hovering around the 5 with figure (a) for 4 bars， 
followed by 4 bars of final 5 and resolution closing into 
94-105 .一 Cadence theme, tonicand-dominant in two self-repeating 4-bar phrases (2+2) 
with insistence twice on last 2 bars. 
Exposition repeated. 


(Tovey A Companion to Beethovens Pano 9onatas, pp. 44-45) 


Because Tovey refuses to generalize about musical form and process,his analyses are 
Sometimes regarded as mere descriptions,a kind ofbar counting. ButTovey maps OU 
the progress ofthe movement with succinct precision; he possesses the critics gift for 
salient detail,and a careful reading ofany one ofhis analyses will begin to reveal some- 
thing like an underlying theory of the Classical style. (The reader should also consult 
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Tovey?”s Striking preEcis-style analysis of the first movement of Beethoven?s Eyoica 
Symphony in his Bitx7t1ttca article,doneonasingle musical sta 任 bynotating the“prin- 
cipal melodic thread>”and creating a Special notation for Beethoven?s frequently pro- 
longed harmonies:“by means of it the reader will be enabled to apprehend, almost at 
a glance, the inexhaustible expansive and contractile Power of Beethoven?s phrase- 
rhythm.”39) 

For Tovey, such a preEcis (whether in prose or in music notation) is better than an 
abstract ground plan; music is not amenable to Such ground plans.37 These and other 
“a priori 包 ncies”he argues, hinder the ear from recognizing subtleties.38 Although 
Tovey Specifically distances himself ffom the work of Riemann, their approaches to 
analysis bear some similarities in terms ofthe guiding Principle of musical logic. Like 
Riemann，Tovey is obviously preoccupied with phrase lengths and accents - but 
whereas Riemann classifies every bar in accordance with what Tovey would deem ana 
Priori fancy (namely， the eight-bar period)，Tovey charts the behavior of phrases 
against what he knows about existing musical styles. Tovey is much more literal than 
Riemann - there is no eight-bar ideal construction underlying any number of bars on 
the surfacei there is only one phrase followed by the next. But Tovey often groups 
phrases in ways similar to Riemann - for example, he characterizes the second-theme 
group ofOp. 1o,No. 1asa"large paragraph.”(A quick way to gain avivid sense ofthe 
differentintellectual and musical grain ofthese two writers is to thinkaboutthe differ- 
ence between hearing this second-theme group as a paragraph and hearing it，in 
Riemann?s sense, as an expanded period.) 

Whereas Riemann Stresses natural laws, Tovey Stresses aesthetic values, as deter- 
mined empirically. Theoretical abstraction has no explicit place in his enterprise; aeS- 
thetic presenceisthe point. His precis-style analyses are meantto appear anti-abstract; 
they assume an air of “sticking to the facts”And though they may seem to Sit oddly 
with the type of writing he indulged in for his more 伺 mous Essays im MUWSiCQL 47100S1S， 
they form an important part ofhis overall analytical Program oftechnical analysis and 
description. In his article“Some Aspects of Beethoven?s Art Forms”Tovey lists three 
things that are fundamental to what he calls sonata Style: key System, phrase System， 
and dramatic ftness.Thefirsttwo ofthese can be"“reduced to technical analysis” (as we 
have seen); the last can only be discussed through description and analogy but in 人 act 
“constitutes theall-pervading distinction between the sonata styleand theearlier non- 
dramatic,architectural,and decorative styles which culminated in Bach and Handel.239 
In Tovey”s empirically grounded aesthetic approbation of individual works, musical 
formisafunction ofstyle,and styleisafunction ofhistorically situated aesthetic needs. 

Ultimately，Tovey assumes a place in the Proud tradition of English Practical 
criticism. His attempt to debunk the traditional Fo7ietjepye is motivated bya studied 


36 Tovey,“Sonata Forms>”p. 220. 37 Tovey, 4 Comtbu1Ni01, PP.28o-81. 38 Ibid., p. 3. 
39 Tovey “Some Aspects” p. 275. 
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avVersion to theory. Another and exceedingly different attempt to discredit the 
Fomietlepye tradition can be seen in the work of Austrian music theorist Heinrich 
Schenker. 


Heinrich Schenker. For members ofthe Anglo-American theory community, it is in 
fact Heinrich Schenker (1868-1935) and not Tovey who looms as the greatantihero of 
the Fo71ezlepye tradition, for Schenker did more than anyone else to discredit the 
enterprise oftaxonomic formal analysis as schematic and empty. Whereas Tovey seeks 
to chaseawayall a priori phantoms by clinging to thetemporal surface ofmusicand its 
empirical daylight, Schenker plunges into theory, positing and exploring great depths 
below that surface. Consequently, few serious admirers of Schenker”s work could 
return to the traditional business of formal analysis without feeling as though they 
were wading in the shallows. Specifically，Schenker tried to debunk the entire 
Fo7mtetlejye tradition by claiming that true form was a deeply organic function of the 
Vsatz, that it emerged out of the primal background of an individual piece much as 
human features soon emerge from a Primitive embryo. But Charles Smith has recently 
arguedthatforallhisandhis disciples claims to the contrary, Schenker?sanalyses actu- 
allysupport-areeven predicated upon -traditional formal classifications. For Smith， 
traditional “formal classification provides the mostaccessibleand dependable route to 
the structural background.?4e In what follows, we shall see that the last years of the 
twentieth century did in factwitnessa resurgence ofthe taxonomic classification ofthe 
elements of sonata form. 


Recuperations of Fo7ezleye: the late twentieth century 


Leonard Ratner. In a now classic article of 1949, Leonard Ratner (1916-) called for 
a change of emphasis in ouUr view of Classical-style sonata form, dismissing the the- 
matic model as a dubious legacy of the nineteenth century and urging a return to 
Kochs (and others") largely harmonic conception of the form.4: Some thirty years 
later in 198o, with the harmonic view now So accepted as to be unquestioned, Ratner 
published Cassic WMzsic, his own comprehensive answer to his earlier summons. The 
culminating description ofsonata form in CUassic WUWsSic encapsulates many still current 
asSUumptions and is worth quoting at length: 


Viewed as aharmonic plan,organized by periods and colored by rich thematic content， 
classic sonata form has something ofthe character ofa forensic exercise,arhetorical dis- 
coOurse that reflects in its own way the Spirit of 18th-century philosophy. The opposing 
keys are the premises to be arguedi their respective positions are Set in the exposition， 


4o Smith, “Mnusical Form and Fundamental Structure>”p. 28o. 
41 Ratner,“Harmonic Aspects of Classic Form.>” 
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and their forces are represented bytheir respective thematic material. The victory ofthe 
tonic, a foregone conclusion,is signaled by the incorporation ofthe melodic content of 
the second key into thetonicattheend ofthe movement.The analogywith theenlight- 
ened absolutism of the 18th century is very attractivei in each case, authority enforces 
its hierarchical supremacy, incorporating opposing elements into their proper place in 
the scheme as a resolution of conflict.42? 


Inattendingtoharmonyasthefundamental parameter ofsonata form, Ratner posits 
atonal plot that has proved irresistible: the form becomes an argument whose prem- 
ises are not themes but opposing key centers (themes merely“color” the action), and 
the inevitable result is the home key?s Victorious resolution of this conflict. Most late 
twentieth-century accounts of sonata form ratify the broad claim ofthis view, though 
they may differ in their particulars. Charles Rosen States that “the principle of7yecabpz 万 
WUiatioNp 0S yesoUltiozl may be considered the mostfundamental and radical innovation of 
Sonata Style”; James Webster emphasizes the double return of home key and main 
theme as the“central aesthetic event” of the formj; Leonard Meyer refers to the return 
of the home key as the “syntactic climax>”; and Edward T. Cone considers the obliga- 
tory appearance in the tonic of any important thematic material originally presented 
in another key to constitute the“sonata principle.?”43 In addition, Ratner?s harmonic 
plot works well with the tonal theory of Schenker - the opposing key area can be con- 
ceptualized as a“structural dissonance>” allowing the overall form to assume the 
logical coherence and unequivocal closure of a harmonic cadence. 

Ratner”s call to return to a harmonic view of sonata form after some hundred or 
Imore years of a primarily thematic orientation lends the conceptual history of sonata 
form the overall shapeofsonata form itself. And yetour present-day standpoint cannot 
be understood as an exact recapitulation of Koch?s“exposition.”Instead， we have 
chosen to amplify the conflict-resolution aspect of harmonic return, creating a plot- 
like scenario that may in fact be closer to the model of oppositional contrast underly- 
ing the nineteenth-century thematic view.44 


Historical style and convention. Perhaps most striking about Ratner”s position is 
his resolute attemptto understand sonata form asa product of its original cultural and 
intellectual milieu; this in itselfstands as a distinct challenge to the Fo7te1Njepye tradi- 
tion, which increasingly tended to treatthe form ahistorically, as atimelesslyvalid aes- 
thetic product.4 The move away from a theoretical and ahistorical conception of 
musical form toward a more historically informed and concrete approach has had a 
lasting effect on the practice of criticism and analysis in Anglo-American musical 


42 Ratner, Classic Msic, p. 246. 

43 Rosen, SOUL 如 Fo11ts, p. 284; Webster“Sonata Form>; Meyer“Exploiting Limits”p. 189; Cone， 
WMSicaL Fo pp. 76-77. 

44 Hoyt “The False Recapitulation and the Conventions of Sonata Form,”pp. 338-4o0. 

45 Ratners informed invocation of Koch also had the Supplementary effect of encouraging a Signifi- 
cant rise ofscholarly interest in theorists of the late eighteenth and early nineteenth centuries. 
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thought (conceptual discussions of form have maintained a Strong Presence in 
Germany, however, particularly in the writings of Carl Dahlhaus).46 Because of this 
(and also because ofthe still powerful legacy ofTovey) theanalysis ofsonata forms now 
tends to beundertaken less with reference to Some abstract concept of form and more 
with reference to historical style and convention. 

As Charles Rosen wrote in 1971, arguing against an abstract notion of form: “An 
Understanding ofthe sense of continuity and the proportions of classical style would 
enable us largely to dispense with a further discussion of sonata form.?”47 And more 
recent Writings show clearly to whatextent we have become attracted to treatments of 
form that highlighta play ofconventions. These include the psychological and statis- 
tical approaches to musical style of Leonard Meyer and Robert Gjerdingen; semiotic 
approaches, as in Ratner”s topical method and its various extensions in the work of 
Wye Jamison Allanbrook, Kofi Agawu, Robert Hatten, and Melanie Lowe; William 
Rothstein?s detailed analytical survey oftheevolution ofphrase rhythm (which returns 
to Koch via SchenkenD; and William Caplin?s ambitious revival of taxonomic 
Fomzetlepye,building on Schoenberg”sand Ratzs functionalapproach to form. Finally， 
anewtheoryofsonata form,putforth byJames Hepokoskiand Warren Darcyassumes 
an explicitly late twentieth-century Orientation by conceptualizing Stylistic conven- 
tions as a series ofavailable options and defaujlts, selected from a menu not unlike that 
of a computer program.48 

All these enterprises entail ever more closely detailed classifications of the stylistic 
Conventions of sonata-form practice: 坟 we have left the Idealist philosophical roots of 
the FomieNlejye tradition well behind us, we are clearly more preoccupied with the 
mechanics ofsonata forms than ever before. Itis this preoccupation that continues to 
Connect us to the rest ofthe tradition, for one could argue that the entire sweep of the 
Fomtetlepye tradition coheres around the need to understand sonata form as the chief 
(and natural) accomplishment of Western tonal music. 


Sonata form has proved to beacultural product with an astonishing shelflife; each nevv 
age understands it as vitally implicated in its own concerns. Sonata form has served as 
the Enlightenmentform that maintains balance,symmetry and hierarchy; the Idealist 
form that best merges form and content, best solves the problem of unity and diver- 
Sity; the Romantic form that reconciles opposites and can accommodate irony; the 
Naturalist form that bestembodies the natural laws of music; the organicist form that 
behaves most like an organism with functional organs; and fnally, the modernist and 
postmodernist metaform that can comment on itselfand its conventions. 


46 See Schmalfeldt,“Form as the process of becoming.” 47 Rosen, THpe CUassical Sb1e, p. 53. 

48 Meyer，Exbja1NG MMSic; Gjerdingen, 4 Cassic Tt of Pjyase; Ratner， CUassic WMSic; Allanbrook， 
RONMNNC Gestye 2 MOozU] 庙 Agawu， PLUG Wi 友 8415; Hatten，MUWSiCUL Mea111G 太 Bee 太 oye13; Lowe， 
“Expressive Paradigms>”; Rothstein, Phpyase RAT TONALAMUWSiC Caplin, CUassicaL Fo Hepokoskiand 
Darcy “The Medial Caesura.” 
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To studythehistory ofmusical Fo7mietiepyez thenyis to revisit these various cultural 
Stations.Linkingthemallisanabidingfascination with thelarge-Sscalerhythm ofreturn 
and recollection played out in sonata form. Sonata form can thus be heard to sound an 
overarching theme ofmodern Western culture, ofthe 4pexzdlaxzd: the problem oftime 
and its passing, conceived as a process both linear and cycjlical. The perennial appeal of 
Sonata form speaks to the cultural coherence ofthe modern period,and it is safe to Say 
that the eclipse ofsonata form as a theoretical preoccupation will come about only as 
the result ofa much greater kind of eclipse, in which the cultural lights of the last few 
centuries 人 al under the shadow ofsome brave new Sense ofhuman temporality. 
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JONATHAN DUNSBY 


Western music, with its origins in liturgical chant,can besaid to beinherently melodic: 
the word “theme”was in use in the seventeenth century and“motif>”(later “motive) 
became a common term in art, literature, and music criticism two centuries ago.: In 
thenineteenth centurythe common English translation ofthe German Word Motm was 
“figure>”and the definition ofthis in 1906 (Parry, at a time when recognizable music 
theory might be said to have become clearly underway) was comprehensive and pre- 
Scient: 


Itis in 包 cttheshortestcomplete idea in music; and in subdividing works into their con- 
Stituent portions, as Separate movements, Sections, periods, phrases, the units are the 
fgures, and any subdivision below them will leave only expressionless single notes, as 
unmeaning as the Separate letters of a Word.? 


This definition is almost as all-embracing as was to be Bent"s definition some 
Seventy years later of “analysis”itself (see p. 913 below), and this indicates that 
“motive”has been a critical element of the whole modern music-analytical enter- 
Prise. The definition also captures, and anticipates, a central impetus in music the- 
orizing as a language analogy3 The subject of this chapter has been, then, Overtly or 
implicitly universal in Western music-theoretical writings. Its treatment here will be 
constrained by the dual aims of concision and plenitude. The conceptual and com- 
positional background will be restricted sharply to recent centuries, and the invoca- 
tion of “theme”and“motive”will be examined in just three readily identifiable 
areas: developing variation, set theory, and the one which needs least detailed expo- 
Sure but perhaps greater critique, Semiotics. However, these areas - rooted respec- 
tively in the ideology of Romantic organicism, the would-be scientific method of 
logical positivism and the Structural anthropology of twentieth-century linguistics 
- offer a broad conspectus which may represent Something not only of the pith but 


1 For an extensive inventory of the term in music-theoretical literature, see the entry“Motiv” in 五 MD 
2 Parry“Figure>”p. 36. 

3 Etymologically “theme”passed from Greek, through Latin to early English with the consistent con- 
ceptual sense of a proposition or a topic, and in music theory has always represented the vievw of music 
as a kind of discourse. In rhetoric,“figure”was Some Special kind of expression of a“themey” as in 
“metaphor”“hyperbole”and thelike. Iftheterm“fgure”wasanchored in theidea ofdiscourse,itnevV- 
ertheless became a special term in nineteenth-century art criticism and referred more to design than to 
discourse, a parallel of obvious interest to musicians. 
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also ofthe extent of musicians pre-occupation with the phenomenon of the musical 
“line.” 


Conceptual and compositional background 


The human being comes to life equipped with a natural ability to vocalize, and vocal- 
ization, but for such a special effect as“harmonic” singing,is monodic. Traditionally 
ithas been held that song must have been the earliest form ofhuman music, hence for 
example Reaney?s throwaway first line:“the history ofsong is obviously as old as the 
history of mankind.24 In 包 ct it is now thought that this genealogy of human song is 
unfounded: 


From current paleobiological points ofview the idea is far from being merelya random 
Speculation that instrumental production of intentional sounds or pre-forms of music 
had its origin in the same or earlier periods when mankind is believed to have begun 
Singing and speaking. Consequently, the 包 brication of acoustical artifacts in the form 
of instrumentally produced signals and gestures does not necesSsarily represent a later 
or more advanced level of human evolution and culture than Vocal calls and melodies. 


Even 诊 we were to Speculate that from its earliest manifestation human music was 
communal and even multiphonic, this does notalter the underlying physiological fact 
thathuman sound production is ofa single line, equated uniquely with ljanguage, and 
Specifically with phonology by Roman Jakobson,c or uniquely with the string ofcon- 
ceptual“meaning”in general, notably by Claude LeEvi-Strauss.7 Thus we must bear ip 
mind constantly the distinction between communication theory that considers a 
Single"“string”of information (and a piece of music in all its multivalent parameters 
may be considered to besuch a single string ofinformation) and, within music theory， 
the concepts“theme”and“motive”which apply to individual lines of mnusic. 
Althoughtheterm“communication theory>”carries specifically twentieth-century reS- 
onances, the image of music as being a string of information goes back deep into the 
history of musical aesthetics and rhetoric, and in a technical analytical sense was cOn- 
temporaneous with theearly manifestations ofpost-Baroquetheories ofform. Bentfor 
instance mentions Bernard LacEpede”s 1785 publication Ze Po&lggye de 1 Msigye; in 
which sonata form is likened “to the three overarching phrases of a drama: Presenta- 
tion-complication-resolution.”8 Later here we Shall encounter in Schoenberg?s 
concept of “developing variation”highly evolved thinking of this kind, and indeed 
Bent elsewhere notes the commonly perceived links throughout eighteenth-， 


4 Reaney,4 istomy ofSoxl9,p.15. 5 Wallin, Biomtlsicology, p. 349. 

6 Foraspecialistbut gratefully written account ofkey aspects ofJakobson?s thinking and its impact see 
Culler, Strxctyalist Poetics,especially PP. 55-74. 

7 LeEvi-Strausss most widely known work in this respect is perhaps 7NHe Rawm CQ 态 e Cooked, which spe- 
cifically equates the narratives of music with the narratives of mythology. 8 M4NC,vol.I p. 128. 
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nineteenth-, and twentieth-century theorizing about the general qualities of musical 
COntinuity, Or line.? 

From the earliest stage of modern music theory there has been a consistent interac- 
tion between these two conceptions of line. Early analysts of motive did not have the 
intention merely of breaking music into its smallest components, but of examining 
howthosecomponents wereused (poietically) to form musical structure and perceived 
(esthesically) as Structuring. This interplay of partand whole,and ofcomposition and 
appreciationy is illustrated delightfully by Czerny?s glowing account Some five years 
after Beethoven?s death ofthe firstmovement ofthe“VWaldstein”sonata. CZerny offers 
five aspects ofthe “remarkable unity and symmetry ofthe whole ofthis movement>” of 
which two are relevant here: “it is not overlaid with too many different melodies; for 让 
Consists only of four ideas”; and “the ideas, which are judiciously chosen, are always 
beautifully connected with each other.>1e It is reasonable to see Beethoven?s music as 
the creative source ofa newnineteenth-century consciousness ofhow musical ideas can 
be connected. Hoffmann?s 181o review ofthe Fifth Symphony is often cited as the first 
torch in this phalanx of critical illumination deriving from Goethean organicism and 
marching on to this day.: The concentration on the"ideas”ofa pieceand how they are 
“connected”Wwas Shortly to be radically theorized in Hanslick2s To MUWSTaLScA- 
Scpb1eNl of 1854.2 Hanslicks main intention was to show that musical “meaning>” 
resides purely in the life of “tones.”This prototypically Structuralist, post-Kantian 
venture offered a pan-thematic view of music that can be regarded as the aesthetic 
bedrock of the next century and a halfoftheorizing.133 Though often characterized as 
the ultimate formalist in music theory, Hanslick was also - and,it might be thought， 
not as a Strictly necessary consequence of his philosophical formalism - the ultimate 
“thematicist>”ofwhich the following quotation gives Some impression: 


The independent, aesthetically not further reducible unit of musical thought in every 
composition is the theme. The ultimate determinations which one ascribes to music as 
Such must always be manifest in the theme, the musical microcosm . . . Since the com- 
position follows formal ljaws of beauty, it does not improvise itself in haphazard ram- 
blings but develops itselfin organically distinct gradations,likesumptuousblossoming 
fromabud.Thisbud isthe principaltheme,theactual material and content (in the sense 


9 Bent, AMzsic THeo1) 芒 如 e 49e ofRoN0NtiCiS71 P. Xii. 10 M4NC,vol. LI p. 196. 

11 On Hoffimann?s review，see Bent，MzSic THeo7) 态 友 e 49e of RootticisM，pPP. 115-19; and see 
Burnham?s Bee 太 ovez ero for some account，speculative rather than forensic，of the impact of 
Beethoven?s music- in this case, the Broica Symphony - on subsequent music theory. DeNora argues in 
Bee 太 ove1 01d 友 e Co1StUCtOoU orGeizs that Beethoven?s Special identity was evident in musico-socio- 
logical discourse during the decadebeforethe Eroitczaand the Fifth (seeesp.pp.179-85);thusforexample 
it is likely that the opinions of such as the precocious Czerny (1791-1857) were forming ahead of 
Hoftmann?s infuence. 

12 Therearetwo English versions ofthis title. THpe Beaztijitl zz Mazsicis the more 包 miliar, ifonly because 
Cohen”s translation appeared as long ago as 1891. In this writer?s opinion, Cohen'”s translation is lin- 
guistically vastly superior to Payzant's of 1986 entitled O7 妨 e MUWSicajD BeaUtHb yet the Payzant pub- 
lication is valuable for its footnotes and perhaps above all for its detailed index,and thus it is used here. 
13 See Grey?s“Metaphorical Modes” for an example ofrecent discussion of the place of Hanslick. 


Campbtidqge Histoties Online @ Cambtidge Univetsity Press, 2008 


910 JONATHAN DUNSBY 


ofsubject matter) ofthe whole tonal structure. Everything in the Structure is a sponta- 
neous continuation and consequence ofthe theme, conditioned and shaped by it, con- 
trolled and fulfilled by it ...The composer puts the theme,like the Principal character 
in a novel, into different situations and Surroundings,，in varying occurrences and 
moods - these and all the rest, no matter how Sharply contrasted, are thought and 
Shaped with reference to it.14 


If we can thus trace back some of the concerns of thematic and motivic analysis in 
modern theory to the organicism and formalism of the nineteenth century, another 
important cultural force, the dissolution of tonality, also feeds back into this kind of 
analytical practice. That Second Viennese composers solved the crisis of atonality by 
TeSorting to Serial composition is too obvious to state, exceptthat we need to be aware 
of a particular inflection of this development, an inflection perceived acutely by 
Webern,whosemusichasappeared astheobjectoftheorizing sooften sincethemiddle 
of the twentieth century, but whose critical insight too was of the finest. In Webern2?s 
7TNe Paz 太 加 太 e NemwMasicitisargued thatthe "form>” ofthetwelve-note rowalong with 
its levels of transposition“occupy a position akin to that of the main key” in earlier 
music . . .This analogy with earlier formal construction is quite consciously fostered; 
here we find the path that will lead us again to extended forms.”15 In other Words， 
tonality had been replaced asa method ofextended composition, in Webern?s view by 
the dodecaphonic approach of which it would be perverse to deny that it is in some 
Sense“thematic:”that is, characterized by an ordered series of intervals. Indeed ip 
Webern'?s own typical use of the row in either three- or four-note self-referential par- 
titions,the“motive” is the substrate of the “theme>” - and 这 one were to add “just as 
in Beethoven,”no-one might have assented more Vigorously than Webern himself.16 

Ifa purview such as the above can justifiably be stretched across recent music-theo- 
Tetical history -“recent”meaning roughly in the period 位 om Beethoven onwards - 
the justification must rely to some extent on the Support of a contextual Understand- 
ing of music:17 there must always be a place for hermeneutical “interpretation”of 
musical continuity, or So became the credo ofthe nineteenth century in the writings of 
Such as Berlioz, Kretzschmar, and Schumanni still a force in nineteenth-century anal- 
ysis was thetradition ofrhetoric,too,wherewefind in thinkers such asKoch and Marx 
aretrieval in hermeneutical garb ofbasichuman psychologyand especially human lan- 
guage; and no theory ofmusical"line”could ever be expected to foat free of concepts 
of “form>” which had a totalizing grip on musical thought from Romanticism 
14 Hanslick, ON 态 e Msicalby Beaxtijt1, pp. 8o-82. 

15 Webern, p. 54. This quotation will be well known to those 包 miliar with the secondary literature on 
Second Viennese issues.Among recent citations it is to be found in Wason?s“Signposts”the first three 
pages ofwhich offer an admirable overview of the point at isSsue here. 

16 Bailey?s THe 7TWeme-Note MMSic of4jttop TY2bgemt was the first - and as a definitive publication may be 
thelast- thorough technical study ofthe composer?s row Usage. 

17 In a decidedly programmatic statement, Lerdahl and Jackendof 他 writing of “themes, motives, and 


other musical ideas”assert in 4 Gexzeyatiye THeo7) that “it would be pointless to discuss them withouta 
theory ofthe Structures in which they are embedded>”(p. 286). 
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Onwards. Scheibe and Reicha often take a particularly prominent role in accounts of 
the relatively modern history of form, yet only a few decades ago nineteenth-century 
formal theory was seen to be anchored in eighteenth-century, Enlightenment theoriz- 
ing whose explanatory power in truth may nothave been subsequently equalled: Allen 
WwWriote tellingly in Phpzlosobjpies of MUWSic 有 istoy of how “the Nature-philosophy of 
Rousseau” meets “the Nature-philosophy of his contemporary Rameau” who 
“managed to fix eighteenth-century concepts ofnatural harmony and natural form in 
theory teaching for a century and a half>”18 All such 人 actors - interpretation, rhetoric， 
form or, as Allen repeatedly calls it,“persistence” - were part of the tool-kit needed to 
asSsimilate Western music in a way thatAdorno perhaps uniquely laid bare: 


Analysis retaliates againstmusical works ofartby pointing outthattheyaretruly"com- 
posed”assembled from components; the illusion they generate - that ofan absolutely 
integrated being, ofthe necessary Sequence ofthe whole and its fow - offsets their own 
constituent parts.Analysis,being the destruction ofthat illusion, is critical. Enemies of 
analysis are well aware of that. They want nothing to do with it, fearing that in forfeit- 
ingtheillusion oftheabsolute meaningfulness ofthewholetheywill be robbed ofsome 
Secret Within the artwork which they think they hold and must protect, but which is 
largely Synonymous with that illusion.19 


Developing variation 


Had Adorno left his comments at that, they would amount to no more than the 人 amil- 
iar Shadow cast on the heady Structuralist optimism of 196os cultural theory by the 
then-enduring，inherited counter-culture of idealism，positivism，rationalism，and 
Similar critical positions whose adherents were unwilling to subscribe to the notion of 
the“death oftheauthor”oand couldnotseeanyalternative in dialectics. Nevertheless， 
Adorno clearly is espousing a dialectical approach since to the forlorn thesis above he 
immediately opposes the antithesis that promises a music-theoretical synthesis: 


This does not mean, as prejudice would have it, that /ess analysis is needed, but rather 
012, a Second refection. It is not enough to establish analytically the constituent ele- 
Iments, nOr even the most concrete primary cells, the So-called “inspired ideas.”Above 
all it is necessary to reconstruct What happens to those ideas, Or to use Schoenberg?s 
phrase, to write the “history of a theme.221 


The metaphor, ifthat is what we choose to call it, of modern Western music telling 
akind ofthematic Story was crystallized above all in Schoenberg?*s concept of “devel- 
oping variation” which drew together the strands of Goethean organicism and 


18 Allen, Phziosobjpies of Music, p. 307. 19 Adorno,4Lbaz Be19,p. 37. 

20 Barthes”s 人 famous essay“The Death of the Author”was first published in French in 1968 (in the 
journal Muwzt&ia); it is available in English in, for example, Barthes?s Ttage-MzS1C-T2x 志 PP. 142-48. 

21 Adorno,4Lbuxz Be19, p. 37. 
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Hanslick?s insistence on the“self-subsistent?” Status of musical ideas;22 music is seen 
by Schoenberg as having a "life>”but a life that requires a “second reflection”(See 
Adorno,above) in which the purely musical relationships are somehow understood in 
and ofthemselves.23“Variation>” grounds musical meaning in a kind ofliving identity， 
Since obviously something varied is by definition Something also recognizedj “devel- 
opment:”on the other hand, implies the avoidance of literal repetition - Such avoid- 
ance being an aspect of musical composition that Schoenberg equated clearly and 
continually in a lifetime of music-theoretical writing with “higher”musical value, all 
the more ripe for deeper musical meaning and, of course, ripe for the need of deeper 
understanding including“reflection.”Composers，Schoenberg insisted, should be 
“connecting ideas through developing variation, thus showing consequences derived 
from the basic idea and remaining within the boundaries of human thinking and its 
demands oflogic.22?4 

Schoenberg aimed at developing variation in his own composition, and found 并 
everywphere in the compositions of the past that he considered worthy of study and 
infuence. Despite his reverence of J. S. Bach, and his awareness of the profundity 
found in“early music”by those of his contemporaries whose opinions he valued， 
found for example in Isaac by his pupil Webern, Schoenberg”s main canon of compo- 
Sitional masterpieces began with Haydn and Mozart,and there is no doubtthat he Saw 
the music of Brahms as the crowning achievement of the First Viennese School in 
which he found all the validation he needed for the aesthetics ofhis own kind of mod- 
ernism. It is no accident that to date the most extensive Study of developing variation 
is largely devoted to Brahmss compositional manner (Frisch, Byapjjps 0NL 友 e P1z1cz 人 e 
of Deyvelojpztg Triatio), and in fact Schoenberg?s analysis of Branmss song“O Tod> 
the third ofthe Four Serious Songs, Op. 121 (Stbyle did 7daea, pp. 431-35), is not only 
discussed by Frisch (pp.151-56)butisemblematic ofthe entire Schoenbergian project 
to demonstrate at the level oftheme and motive a maximal balance ofunity and diver- 
Sity (a project taken UP by the Schoenberg-infuenced critic Hans Keller throughout 
the latters extensive Writings; see below, pp. 913-14).25 The aetiology of this kind of 


22 Hanslick, Ox 态 e MUWSicaLD Beattjio1, p.28. 

23 Thus Schoenberg is partaking ofthe tradition ofstructural interpretation which can be traced back 
above all to Momigny (see Bent, 474abszs, pp. 20-25) but 人 fom which the linguistic and indeed poetic 
tropes are exXpressly excluded, which without doubt paves the way for unheralded degrees of theoreti- 
cal abstraction in Forte and Nattiez as discussed below. 24 Schoenberg，“Criteria”p. 130. 

25 There is no need to repeat here the arguments conducted in the musicological literature Since the 
195os bemoaning thelack offocus in Second Viennese theorizing: it is true forexample that there is no 
Single source to which one can point as a repository of Schoenberg?”s explanation of musical Structure， 
in the waythat one can invite Students of Schenkerian methods to study the latter?s Pree Cowzbosi 丰 ON (cf 
the remarks in Chapter 19, pp. 6o9-1o); nevertheless, Schoenberg?s FootdaMtettals is recommended as a 
most concentrated yet elaborate - and musically satisfying - compendium of illustrated argument, of 
which PartI“Construction of Themes”(pp. 1-118), provides a great deal offesh for the bones picked 
here.The Brahms Op. 121 Songsare discussed in analytical detail, including comments on Schoenberg?s 
approach, in Whittalls“The 友 er es 如 Cesitge.”Schoenberg's large, but inchoate, would-be treatise 
was eventually published as THpe MUWsical Taea, despite doubts expressed for many years by Schoenberg 
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thinking in Wagner?s Zeitbot technique, and its twentieth-century fowering in a 
dodecaphonic context,2z6 provide us with some sense ofthe historical sweep oftheline 
ofthought. In this context, what is perhaps most Striking is that we see in the twenti- 
eth-century assimilation of First Viennese Practice, and Second Viennese Self-aware- 
ness, a fixation on the thematic, on melody as the true voice of modern Western music 
Under theoretical scrutiny. This is well, 让 perhaps incidentally， expressed in Boss?s 
Summary ("'Schoenberg”s Op. 22 Radio Talk>) of what developing variation meant ip 
a tonal context: 


Developing variation affects various kinds of motives, as Well as phrases. Specific varia- 
tions change intervallic and rhythmic features ofa motive of phrase Such as pitch suc- 
cession, harmonic succession, tonal context, duration Succession, Or metrical context. 
Along with the feature, each variation changes aspects of the feature, and the number 
of aspects changed serves as an index of remoteness from the original motive. Two con- 
Siderations goOvern the Successions of motive-forms produced by variation: later forms 
Should fulfill the implications of earlier forms, and the Succession Should delimit a 
segmentofthemusical form and enablethatsegmentto perform its function within the 
form. (p. 130) 


Evidentlyy“a _ contextual understanding of music”as mentioned above is at a 
premium in Bossys encapsulation,which introduces the“harmonic” early on and ends 
with“form>; but from the viewpoint of developing variation it is the motive that is 
characterized as the life-blood of music, and this is an authentically Schoenbergian 
position. 

Whathas been Said so farabouttherole ofthemeand motive in the context of devel- 
oping variation may give the impression that such patterns of musical invention are 
audible or visible for all in a musical surface, and that analysis is merely a freely avail- 
able process of dissection. This impression is fostered by Bent's now-famous defini- 
tion of music analysis in general:“The resolution ofa musical structure into relatively 
Simpler constituentelements,and the investigation ofthe functions ofthose elements 
within that Structure.”27 Yet We have already encountered Adorno”s assertion that 
analysis requires a“second refection”and Cook dramatizes the issue starkly and 
without apology:“Music as it appears to the listener and music as it appears to the 
analyst may not necessarily be quite the same thing. The relationship between the two 
is one of the most problematic issues in the whole business of musical analysis.228 
Much more subtly, but also decisively, Keller provided a psychological grounding for 


Scholars, for example in Goehr”s“Schoenberg"s “Gedanke” Manuscript” (1977), about the validity of 
finalizing material on Schoenberg?s behalf. An apparently modestbut most significant document about 
the early development of Schoenberg?s concepts was published and discussed in Cross?s“Schoenberg?s 
EarliestThoughts”- here we first see his desire to forge a new, modern account of “the purpose ofthe 
motive”(p. 127). For relatively recent applied research in this area，see Collisson,“Grundgestalt， 
Developing Variation. 

26 See the discussions of developing variation in Haimo，Scpoepbe1gs Se1ial Odyssey。especially PP. 
73-105. 27 Bent, di00sis, p. 1. 28 Cook,4 Gxide. p. 16. 
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Schoenbergian “thematicism>” (see above, p. 912) and many believe that the definitive 
Kellerian statements and exemplifications are to be found in his essay on Mozarts 
chamber music, which begins with a series of confident premises indicating not only 
the object ofthematic analysis - above all,that ofdeveloping variation - but the actual 
work that this will always require: 


Whatusually goesbythename ofanalysis is nothing ofthe sort. Most critics have never 
grasped the essential difference between analysis and description. Description gives a 
Verbal account of what you hear and is essentially unnecessary. Can anyone Seriously 
Suggestthata music-loverhas to betold thata contrastingthemeis a contrasting theme? 

Verbal or symbolicanalysis shows, on the other hand,theelements ofwhat you hear. 
In a great piece, these are always the elements of unity, not of diversity, because a great 
piece grows from an all-embracing idea. Great music diversifies a unity; mere good 
music unites diverse elements. As soon as you have analysed the unity of a great Work， 
its variety explains itself, whereas When you describe its, or indeed any workss, diver- 
Sity, nothing is explained at all . . . It will be the atext basic motifs, and generally the 
unitive forces behind the aittjest music, on which my analytic observations will con- 
centrate.The mostuncomfortable questions,hardly ever as much as touched upon, will 
clamour for an answWer: Why or how does the contrasting Second Subject necessarily 
belong to the first? why is a particular movement an integral part of a particular WoOrK 
and ofno other? and so forth.29 


Inevitablythework ofanalysis ofthe general kind being discussed herehas been seen 
asheuristic,and it is in the nature ofdiscovery procedures to be capable ofbeing taken 
to extremes. This is just how the work of Rudolph Reti has been characterized (See 
Figure 29.1), critics having often preferred to see him as obsessed with “latent?”the- 
matic unity rather than as the discoverer of real, ifhidden compositional secrets. That 
those Secrets appear to be “real> and are ofabiding fascination justifies Retirs place in 
the history of theory - thus for example Cook devotes more than thirty pages to the 
exXposition of Rektis ideas about the underlying thematic patterns in Beethoven.39 It is 
perhapsRektiin particular,however,who canstimulateustotakeastep backfrom expo- 
Sition at this point and ask whether there is any serious faw in what may be broadly 
termed Schoenbergian thematicism (Seen.23). Ifthere is a fawy the consensus seemas to 
find it in the very resistance of diversity, of variation itself; to codification, posing a 
question which must end by asking what are the jp 记 of music theory.31 In respect of 


29“The Chamber Music”pp. 9o-91. In this essay Keller offers dozens of actual musical examples of 
thematic relationships which selective quotation here would misrepresent, notleast because part of the 
conviction of Keller”s argument lies in his accumulation and marshalling of evidence. In this respect 
Keller”s essay is a forerunner of Frischs more extensive, though hardly more insightful exposition in 
BUS Cd 态 e P111C2Le of Develobi9 TZ7iatio1. 

30 Cook,4 Gyide,pp.89-115.Thereis also some review of Reti"s analytical work in Bent?s 47001S15: See 
in particular pp. 85-88.A fascinating but today little-known precursor to Retis style of motivic analy- 
Sis is found in Cassirer, Bee 太 ovejl ld de Ges 妈 此 

31 Street"s“Superior Myths” is an iconoclastic meditation on the limits of modern music-analytical 
practice; See also Dunsby“Criteria of CorrectnesS.2 
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Figure 29.1 Rudolph Reti and hidden theme. In this analysis ofthe opening of 
Beethoven's String Quartet in Eb major, Op. 135, Reti aims to demonstrate that music 
Imay entail a Covert thematic continuity, rather like the plot ofa play. From 7Ne 
THe14tic Pyocess 11 MUWS1C, EXample 331, p. 211 


thematicism, there is no nicer relevant position than that taken by Leonard Meyer in a 
paper that originated as a keynote address to the Society for MusicTheory in 1988: 


Itis indisputable that a Succession of motivic variants often occurs in, Say, the exposi- 
tion Sections of nineteenth-century Sonata-form movements. The nature and order of 
Such changes can asarulebe readily explained in relation to typical sonata-form proce- 
dures. Butthetheorists and critics who use the term “developing variation” seem to be 
makinga much stronger claim -though itis seldom explicitly formulated. The implicit 
claim is that the process of change makes musical sense in and of itself - that develop- 
ing variation is not merely a Set of techniques for motivic manipulation, but a Specific 
and independent Structural/processive principle. But I have not, thus far, been able to 
find any discussion of the constraints that govern the nature of the Succession of vari- 
ants,although such atheorywould appear to beasze gU470H ofanadequate accoUntof 
diachronic motivic change - ofdevelopment and variation.32 


To this it might be objected that, at least as far as tonal masterpieces are COncerned， 
there is certainly some claim among adherents ofSchenkerian analysis to be relying on 


32 Meyer 'A Pride of Prejudices”PpPp. 244-45. 
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a theory of “diachronic motivic change:>” in the sense that musical elaboration which 
cannotbe shown to be organically coherent is not worth the salt.33 Ifthat is a polemic 
to be considered elsewhere, it seems to remain the case that “it was through his ever- 
deepening awareness of how “motive functions in tonal Structure that Schenker was 
encouraged to formulate his theory of organic coherence . . . [An] awareness of the 
nature and function of motivic connection may be not only the Starting-point for a 
voice-leading analysis, butalso one of its most valuable results. Recent literature Sug- 
gests that the combination of Schenkerian “organicism>” and“thematicism>” in its 
various forms is a trend for the future.”34 


Pitch-class Sets 


“The Spontaneous expression of the imagination, the melodic idea”writes the com- 
poserAlexander Goehr“does notseem toalter its form significantly through the ages. 
There is not Such a great difference between a fourteenth-century melodic idea and 
one by Webern.?35 It was in this Spirit that we noted earlier how in serial music 
(Webern?s in particular) motive is the substrate of the theme.“Composers:” that is， 
“have increased the infuence oftheir ideas from foreground relationships to the most 
trivial aspects of the background.”36 Most evidently this was the case in the serial 
organization of musical themes using the same pitch material as in the accompani- 
ment, as in the surrounding counterpoint,or as in a heterophonic texture. Serial com- 
position of this kind, albeit radically misunderstood in many theory and critical 
SOuUrces in the 1920s and 3os, was promulgated from the beginning as a poietic, crea- 
tive impulse; this caused critical resentment, inevitably,37 but what is of more interest 
theoretically is that music theory became confronted with a first-order challenge. In 
theorizing about Beethoven the writers of the nineteenth century and beyond were 
continually exposed to the question of what the purpose might be of a chain of re- 
Scrutiny of canonical music: Wagner writing to explain his own compositional evolu- 
tion in the white heat of the mid-Romantic discovery of new musical janguages, for 
instance; Tovey explaining music to the ordinary early twentieth-century listener as a 
legacy of the great democratizing and educating ideals of Victorian Britain， OF 
Schenker, finishing nearly a century after Wagner began, passing on a kind of secret 
knowledge concerning an essentially lost art - all of them carrying ouUt tasks of as 让 
were, aeonic Separation. Now, however, at the time when Schoenberg was consider- 


33 Amongthewide discussion in recent decades ofthe coherence ofSchenkerian theory,which itis not 
appropriate to discuss here, there have been a number of striking shifts away 们 om Schenkerian ortho- 
doxy, and these do tend to revert to the “old”questions of thematicism; Cohn?s“The Autonomy of 
Motives” is an outstanding case where it is admitted that “to acknowledge the autonomy of motives is 
to abandon the proposition . . that the Usatz is the sole source of unity”(p. 168). 

34 Dunsby and Whittall, Msic 4740S1S, p. 101. 35 Goehr, Pizdi9 态 e Key。p. 64. 36 Ibid. 

37 See forexample Blom,“How it Started,”Pp. 22. 
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ing thematic and motivic Structure in the music of the past, there was a comImon cuUr- 
rency of theoretical Purpose Since the questions to be asked of post-tonal and atonal 
music were by and large Similar ones. They still are:“It is when we Shiff our analyti- 
cal focus to postrtonal music that the freedom of manoeuvre gained by detaching 
Surface and depth becomes increasingly attractive . . . it is not clear whether this new 
music even has a single deep structure, letalone one capable offusing surface gestures 
into an organic totality.38 

The early history of the attempt to understand post-tonal pitch structure, with all 
the concomitant significance this has for ideas oftheme and motive in the new reper- 
toire, Was characterized by years of false starts - years dated by Bernard in“Chord， 
Collection and Set”" Specificallyas 1911 to 1964,and demonstrating“duplicated effort， 
reinventings of the wheel, and seemingly inexplicable conceptual leaps”;39 the early 
days of pitch-class consciousness amounted to a history of failure, driven by artistic 
fashion rather than intellectual progression, and we must be clear that Allen Forte”s 
version of pitch-class set theory, first fully codified in 1973, was a matter of specific 
vision and invention，not the dutiful development of inherited concepts.42 What 
emerged in the Forte-inspired literature from the 197os onwards was a picture oforga- 
nized sound in which there is an inherent link between theme (and its motives) and 
harmony to a degree of coherence that may lead one to understand Goehrs use of the 
word “trivial”offundamental aspects to a compositional background,iftrivial refers 
to a compositional background so deep in the musical fabric that it is no longer ofspe- 
cific artistic interest - although its theoretical interest cannot be doubted.4: This 
delving into theingredients ofsome canonical twentieth-century music4: showed that 
exactly the picture of integration and organicism claimed of the best of earlier music 
was to be found again even after the massive cultural fracture caused by early 
twentieth-century musical modernism. Whereas cultural historians and to Some 
extent music theorists have naturally tended to concentrate on explaining this“frac- 
ture” largely in terms of the evolution of post-tonal, atonal, and dodecaphonic pitch 
content and Structure, those pursuing analytical work recognized from early on that 
thematic and motivic matters would perforce be at a premium in this new coOntext. 
Even ifthe following diagnosis by Lester amounts to aslight overstatement (doubtless 
in the interests of pedagogical clarity), it is nevertheless emblematic of a momentous 
trend in twentieth-century theory:“in nontonal works of the twentieth century . . . 
tonal voice leading and harmonies no longer provide a basis for the pitch structure of 


38 Fink“Going Flat”p. 114. 39 Bernard,“Chord, Collection, and Set,”p. 12. 

40 THe Stctye ofr4topal MUWSic is but one of Fortexs many publications in this area, but it remains the 
definitive Statement of his version of pc set theory.“Pitch-Class Set Genera”wWas Forte?s next decisive 
Step in this field ofresearch, which is reviewed, amplified and revised in Ayrey?s“Symposium.” 

41 The Schenkerian Vsat similarly states the obvious - that all tonal masterpieces are tonal - but has 
the potential to reveal inexhaustible insights into the way in which individual pieces of music“work>” 
or“go>”bearing in mind Adorno?s call for Mo7e analysis (See above, p. 911). 

42 And a wider canon, as mentioned in Dunsby?s“Fortenotes”Pp. 177. 
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a piece. In their place, motivic relationship among groups of pitches generate melody 
and harmony.Analysis ofthis music entails locating these motives,and understanding 
the way they are Used.2?43 

THe Stxctye ofr4tozal MUWSic took on the huge question of“whether this new mnusic 
even has a single deep Structure” (See above, p. 917). It did so at two levels. First, Forte 
addressed the question of whether all music which can be understood as using the full 
Tange of the twelve-note universe - music, that is，which continually recycles the 
pitches available in the complete twelve-note total chromatic aggregate - Was SUScep- 
tible to comparison in terms of its pitch content: the crucial issue was whether like 
could be compared with like, theme with theme, motive with motive, and of course 
chord with chord (a question which is as inherently semiotic as it is Fortean - See pp. 
920-22 below). In order to tame the massive combinatorial potential of the twelve- 
Dote universe Forte defined a pitch-class set according to two constraints，one of 
which is unproblematic, another ofwhich lies at the heart ofthe theoretical polemics 
that have been such a fascinating aspect of this kind of theorizing over Some four 
decades.The unproblematic constraint is“transpositional equivalence,”which asserts 
thatthenotes,say,C-D-Earethe “same”asthenotesF-G-Ain thattheoneisaliteral 
tranSsposition of the other (both collections carry the designation “set 3-62?44)，and 
anyone 亿 miliar with the conceptof "scale”in modern Western music is perfectly used 
to moving around pitch universes in this way, so that for example the melodic minor 
Scale on F - which uses nine of the possible twelve chromatic pitches, with those on 
the sixth and seventh degrees of the Scale being variable depending on the order in 
which the scale is presented - is understood as being Specifically equivalent to the 
melodic minor scale on,， Say，B. The other constraint is“inversional equivalence 
Which asserts not only that the notes, Say, C-D-E are the “same>” as the notes F-G-A 
but that the notes, Say D-E-F are the “same>” as the notes E-F-G, in that D-E-F 
Places a semitone (interval class 1 or icl) in order after a tone (ic2), as does E-F-G 
(understood as the succession G-F-E, ic2 followed by icl). One only has to consider 
Set 3-11 (o, 3, 7), which may represent, say, the notes C-E-G (otherwise known as a 
major triad) or D-F-A (where, 这 A is “7 交 F follows, downwards as it Were, at four 
Semitones” distance as “3 and D ata further three semitones” distance as“o> - and 
otherwise known as a minor triad), to understand the glaringly simple point that 
many crucial kinds of musical identity 包 miliar in common-practice harmony, where 
inversional equivalence is not a general property of pitch relations, are necesSsarily 
missing in pc set theory where inversional equivalence is assumed by definition. Non- 
inversional relations - for instance, distinctions between major and minor triads - 
need to be “missing”in pc set theory so that within reason like can be compared with 


43 Lester，4740tical 4bbyoacpes，pPpP. 9-10. Although dating 人 from the early 198os，Hasty”s 
“Segmentation and Process” remains one ofthe most relevant, carefully argued,and musically sensitive 
accounts of “the division ofa musical work into Structural components”(p. 54). 

44 The set names,，which have become a music-theoretical LIUa xca，wWere first laid out in 7NZe 
Stucte or4tozal Msic, “Appendix 1: Prime Forms and Vectors of Pitch-Class Sets”PpPp. 179-81. 
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like, as stated above: all possible sets as just defined, from three Up to nine elements， 
amount to a mere 208 items.45 

The second level at which 7He Strxctye of 4topal Msic addressed the question of 
“deep Structure”concerned the Systematic relations between pc Sets. The analysis of 
Webern?s Op.7,No. 3 (see Figure 1o.7,p. 293) shows hovw the set content of an entire 
piece, albeit in this case a short composition for violin and piano, may be displayed in 
an inventory of pc sets disposed in such a way as to enable precise Specification of the 
relations between each setand every other set. In summary, where it can beshown that 
in any particular analysis a piece of music displays an array of pc sets in which all or 
Imost Sets can be shown to be, in an abstract sense, derived 人 fom one or two Sets in par- 
ticular,these particular sets may be considered to be special“nexus”setsand the pitch 
Structure as a whole may be said to be “connected.”46 In order to begin a pc set analy- 
Sis at all, the music must be“segmented” (reminding us of Bent's very definition of 
analysis as the“resolution of musical structure into relatively simpler constituent ele- 
ments”; See above, p. 913), and much of the controversy SUrrounding pc set theory in 
the late twentieth century has centered on what may rightly be thought of as a some- 
what uneasy concatenation ofanalysis and theory: the theory, as will be evident even 
from the compactaccountabove,is systematic,relativelyabstract, “programmatic” OF 
“totalizing”as it might be called, and perhaps fairly characterized as quasi-scientific. 
The analytical practice on which it depends if it is to have worthwhile outcomes has 
Understandably tended to make applications of the theory seem not So much quasi- 
Scientific as pseudo-scientific, not least perhaps because this Practice Seems to exclude 
composers” intentions.47 Yet in the end, it is argued, music theory of this kind may be 


45 Two fairly simple examples of how this theory translates into analytical practice as a System of 
motivic designation,in Schoenberg?s Piano Piece,OPp 19,No.6and Webern?s Piece forViolin and Piano， 
Op. 7, No. 3, are explained in Dunsby and Whittall, Mysic 4)i4absis, pp. 14o-42. A lucid, step-by-step 
account ofthe rudiments of pc set analysis is to be found in Cook,4 Gxide, pp. 124-51; for more detail 
in a pedagogical context, See Lester, 470bical 4bb7oacpes, pp. 66-172; for thorough exposition and 
exemplification see Simms，“A Theory of Pitch-Class Sets.”In 1985 Forte provided a comprehensive 
reviewy in “Pitch-Class Set Analysis Today,” of his theory and practice and their critical reception up to 
that time. Finally, see the brief discussion in Chapter 1o, pp. 291-94. 

46 See Forte, THe Stractye of4tozalMzSic,p.114. In“Pitch-Class Set Genera”Forte was to put forward 
arevised theory ofconnectedness,in which set relations are quantified in relation notto hexachords but 
to trichords, providing,according to Dunsby in“Fortenotes”pp. 178-79,“an explanation ofthe semi- 
tonal,orhalf-step universethatreallyisatheory,in thatitnotonly freesus from the philosophically dis- 
tracting world ofcompositional practice ...butalso frees itselffrom the statistical spin ofthe hexachord 
in theory.” 

47 Haimo hopes to persuade us in “Atonality, Analysis, and the Intentional Fallacy>” that this particu- 
lar issue is Somehow the main cause of a “bitter debate”(p. 168) surrounding Forte”s ideas on pc-Set 
matters. However, one may SuUrely ask where in the history of music theory any Worthwhile debate has 
been resolved by the discovery and agreement over a composerSs“intention?” - intention being such a 
fundamentally contingent entity that it can hardly be expected to form the bedrock ofthe musicologi- 
cal interpretation of past works of art. And one may point to the danger of edifying a rather Simple 让 
perpetually intractable philosophico-analytical question -whetherand howitmatters what people such 
as CoOmposers mean by What they do - atthe expense ofdowngrading an inherently complex and, some 
would say, more Urgently necessary inquiry into how intelligent processing actually takes place at all; 
See Rahn?s“Some Remarks on Network Models of Music” fora recent, intense discussion ofsuch“pro- 
cessing”in a music-theoretical ConteXt. 
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not So much“substituting its own Scientific jargon for the personal, living experience 
of music that had presumably drawn the theorists to it in the first place:”48 as demon- 
Strating that the theory of music is always likely to be stamped with the fact that it is 
the theory of an art. In this respect pc set theory may be regarded as one of the most 
instructive developments in music theory in recent centuries, Since it has addressed 
名 ndamental issues seriouslyand thoroughly, beyond the ephemeral world of contem- 
poraneous critical commentary, and demonstrated that the shock of the new may not 
be so shocking or so new: 


The separating out of pitch collections for analysis involves extraction of melodic as 
much as chordal formations, and indeed mixtures of these two as well as what might 
betterbe called “aggregateS”orclusters”ofnotes.This process is itselfone ofextreme 
depcacy, for the entire analysis rests on its being carried ouUt With MtUNSiCQL Se1S1O2Lt). 
While phrase marks, rests and the like may offer clues, the task demands much more.49 


The semiotic perspective 


In considering Fortes heuristics we asked above“whether like could be compared 
with like, theme with theme, motive with motive”and this question lies at the heart 
of the study of signs, be it called semiotics or semiology. Music semiotics - 计 not 
derived from, then certainly inspired by, twentieth-century linguistic science5? - can 
be called the study ofthe thematic process par excellence, a sustained meditation bya 
goodly number of music theorists on what we called initially “the general qualities of 
musical continuity, or line.”5This thinking rests on criteria thathave formed a consis- 
tent protocol for semiotic analysis, where “signs”are taken to be the elements of any 
object (of Say, a wrTitten sentence, or a piece of music heard) and semioticians study 
their interrelations accordingly: 

(1) The sign, until scientific research may convince us to the contrary, is regarded as 
“arbitrary”or “unmotivated”and what this means in music-theoretical Practice is 


48 Cook, Msic, p. 96. 49 Bent, da0sis, p. 108. 

5o One of the most infuential books in the intellectual history of the early twentieth centuryy 
Saussure”s CoW1Se 1 GENEeQL LUIUiStics, has been the epistemological starting point for the study of sign 
Systems throughout the arts and human sciences, as Saussure himself- in all modesty - accurately pre- 
dicted (pp. 16-17). 

51 In ZIUiStcs CQ SeMtiotics Monelle offers an informative recent picture of the general semiotic 
project in music theory; another milestone Was Tarastis 4 THpeo7m) of MsicaL Sejli0tics. Agawu?s article 
“The Challenge of Semiotics”offers closer and more recent argument,and his earlier book Playzt8 Wit 太 
3491 Spread a semiotic perspective over a much larger canvas, without, however, fully convincing such 
as Treitler (See“Languageand the Interpretation of Music”especially pp.28-32). Itmustbenoted that 
Semiotics has notfound its way into all corners ofmnusic theory, or indeed into some of its codifications: 
thus whereas it figures significantly in, say, Bent?s di4absis and Cook and Everist>s Retgip2U9 Msic, the 
highly infuential Hatch and Bernstein Mzsic 7Jeo7 pursues other agendas entirely, which might be 
thought a regrettable lack but mustalso be taken at face value as part of the reality ofan ongoing disci- 
pline. 
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that music cannot be examined for any inherent “meaning”in its elements, hence the 
inclination to look for Structures - perhaps motivic Structures OF pc-Set relations as 
outlined above. 

(2) Sign relations are always in one aspect “synchronic> that is,they exist free ofthe 
constraints of time and indeed “place”or any other empirical determinant. Thus for 
example it becomes an analytical requirement to explain，not the derivation of a 
musical idea (which may be borrowed from earlier art, such as are many of J. S. Bach2s 
themes, or which may elicit an established cultural response, hence, say, OULI tendency 
notto walk outafter hearing the first theme of a Classical symphony), but its function 
within the work of art being examined. 

(3) Sign relations are always in another aspect“diachronic,” since every Sign has a 
history whether within a work ofart,orviewed more widelyas partofa culturein time 
(cf. the parenthetical remark immediately above). 

(4) Taking these three criteria together it follows that signification is either “para- 
digmatic> to do with one sign appearing rather than another ata particular point in a 
Structure“merely Synchronically>” it might be informally said; or “syntagmatic>” to 
do with how a sign relates to what came before and what comes after, diachronically， 
be it within a few seconds of connected perception,， or within a hundred years of 
human culture. The paradigmatic tells us about the idexztib) of a sign, and the syntag- 
matic tells us about its Structural ojtc 帮 o7. 

Itisahallmark ofsuch studies thatcomparisons,thatis,music-analytical statements 
aboutsimilarityand difference,areexblic 坟 sothatforexampletheapproximationsand 
eXcesses of informal critical ljanguage as well as the positivism of “pure”(one might 
even Say, noOn-Schenkerian) formal theory are equally shunned, the one because of the 
Semiotic ideal of yeczsiol, the other because of the ideal of co1siStejiy.?2 了 he “explicit> 
entails not only the metaphors and metalanguages themselves of technical musical 
description and explanation，but also their epistemological Status: it entails the 
attemptata continuous awareness ofwhatkind ofknowledge theyareand from what 
kind ofknowledgetheyare derived; in the semiotic “tripartitional”analysis ofany sig- 
nifying process knowledge is regarded as being inevitably some combination of the 
poietic, the esthesic, and the“neutral.253 It is an incidental result ofthis interrogatory 
character ofmusic semiotics that any particular inquiry can necessitate the processing 
of relatively large amounts ofinformation.54 

How distinct such processing may be from traditional methods has been a topic of 


52 When we consider semiotics in Such a concise perspective, the question naturally arises whether 让 
amounts to anything more than what has often been called common sensei the main intention of this 
brief section is to indicate that it can and should amount to more. 

53 Perhaps the most important tripartitional semiotic manifesto was Molino"s“Musical Fact>”origi- 
nally published in Mzxsigye ez Jex in 1975. Molino?s work in general Sociological theory has been a SusS- 
taining infuence on the work of Nattiez ffom FozdeNteNts to MUSiC 0N0 DiSCOW1SE. 

54 One classic example ofmany pages ofmusic-semiotic research devoted to a short piece for solo fute 
is Nattiez2s“Vareses "Density 21.5.2”A more compact, and extremely instructive, example of semiotic 
music-analytical research is to be found in Morriss“A Semiotic Investigation>”p. 926. 
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long debate since the 196os. On the one hand, it is certainly true that “the pursuit of 
melodic similarities byRuwetand Nattiezasaform ofparadigmaticanalysis is nothing 
ifnota brand ofthematic or motivic analysis”; but there must be some degree of over- 
Statement in Agawu?s basic“challenge”here that“only political or institutional inter- 
ests, rather than epistemological concerns, would lead one to continue to Uphold the 
autonomy ofa field ofmusical semiotics.”55 This last claim is unduly insensitive to the 
heuristicedgein much ofthe research inapplied musicsemiotics. Rightfrom thefoun- 
dational work, especially in Ruwet?s“Methods of Analysis>”the sincere attempt Was 
to arrive at results that could not otherwise be achieved, to find otherwise hidden 
form.56 In the Geisslelied analysis presented there for example (see Figure 29.2), and 
Imuch discussed in the secondary literature,y7 it is vital to bear in mind that the object 
ofanalysis,a medieval fagellant song, comes down to us with essentially no poietic OF 
indeed esthesic information, no historical attachments telling us about the composi- 
tional intention,the proposed manner ofperformance,the probableattitude ofanylis- 
tener, and so on. Ruwet was using the instincts ofa major linguistic scholar - his main 
metier - faced with an unknown language,asking hovw bestto make sense ofit,to fnd 
Some keyto the beginnings oftranslation intoaknown language. In this sense the seg- 
mentation he provides,andthemethodologythatcanapplytoanysimilar need forseg- 
mentation in other contexts, is designed to be immune from the vagaries of “musical 
Sensibility”(Bent; see above, p. 92o) in the interests ofa result more akin to, if not Sci- 
entific truth, then at leastlinguistic fact - which we may define in Specialist terminol- 
ogy as an intersubjective recognition of semantic pertinence, but which may just as 
well be characterized as the laying bare of meaning,as Opposed to its bald assertion. It 
is especially in ethnomusicology， where typically and often by deftinition the raw 
material is effectively“unknown”that one might expect Semiotic analysis of the 
musical line to be at a premium. Writing about Arom?s 4jicaN PobppoxD，Nattiez 
claimed that “as one of the most ambitious and Successful analytical ventures ever 
pursued in ethnomusicological research, it could be said to mark 'the return to analy- 
Sis in ethnomusicology2> ?58 


Conspectus 


The“poietic”(creation) and“esthesic”(reception) poles of signification have often 
beenillustratedasboxessurroundingtheoperational-callitanalytical-“neutral”level 
ofobservation. To the question, what lies outside these boxes in human experiencey?,i 


55 Agawu“The Challenge of Semiotics,”pp. 159 and 153 respectively. 56 Seen. 92. 

57 It must be admitted that Dunsby and Whittall, in Mzsic 4)zabszs, commented on the “infuriating 
banality ofstudies ofearly chant” by Ruwet (p. 216); thus the claim here is not that thatAgawu?s posi- 
tion is incomprehensible, but rather that the cool light ofhistory may cast matters more positively. 

58 Nattiez,“Simha Arom,”p. 241. 
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Figure 29.2 ”Nicolas Ruwetand hidden form. Ruwets widely discussed analysis of a 
medieval fagellant song, originally published in Zaxz94&9e, MUWSigWNe, 0&5ie (1972)， 
demonstrates the sharp focus thata semiotically disciplined approach to 
“signification” may yield. Although the ordered pitches of this music are known， 
there is no other historical evidence about the articulation ofthe song,and it is only 
through rigorous comparison with clear transformation rules thata picture of its 
inherent internal “form> is possible. Cited in Ruwet,“Methods ofAnalysis in 
Musicology”(1987), Example 1a, p. 21 


maybethatthebestansweristoappealto philosophyandanthropology,withtheorigin 
ofthe poieticamounting to an ontological issue,and the resultofthe esthesicamount- 
ing to a Sociological one. Where music comes fom, in other words, is probably a less 
importantand interesting question than the question ofwhere human awareness itself 
comesfrom;andtheroleofmusicinourlivesisagainoneimportantcorneroftheunder- 
lying challenge to understand the nature and consequences of human activity ip 
general. In attemptingtounderstand something ofthe placeofthematicanalysis in this 
grand human scenario,ithas been abundantly clear throughoutthis investigation that 
thetruemeasureofoneapproach compared with anotheris itsepistemological ground- 
ing. For example there is no doubtthatthe way developing variation was discussed by 
musicians throughout the twentieth century assumed a Shared knowledge of a shared 
body ofmnusic,acanon>” asitcametobecalled in the198os. Settheory positeda differ- 
ent form ofshared knowledge, since it asserted that there is a chromatic universe that 
developed from tonal music and that formed the“vocabulary”of important ways of 
composing in the twentieth century. This composing, especially of “atonal”mnusic， 
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could nevertheless be“athematic>”and thevery notion of“harmonic” is challenged by 
the fact that many, some Would say all, aspects of pc set Structure are inaccessible to 
directmusical experience (which characteristicno moreundermines the“reality”of pc 
Set StrUcture than does the 人 包 ctthat when we speak weare unaware of the grammatical 
Structures essential in our makinganykind oflinguistic sense to others). Even less,as it 
were“anchored”epistemologically is the position of semiotics, a critique that Pro- 
posesno priorknowledgeofthestructureand“meaning”ofparticular pieces ofmusic， 
but on the contrary prefers to Suspend any intuitions of such knowledge in order to 
makeaforensic investigation thatis,jike ascientifictheorem,replicableand falsifiable. 
While different theorists, including of course different readers of this text, will have 
their own epistemological point of view and suspicion of one or another approach to 
music analysis, the very fact thatthis suspicion, in the context of informed debate and 
artistic openness,is unlikely to be uniform tells us thatthematic theory has notbeen a 
whimsical trend in music theory, but touches directly on our artistic values. By defini- 
tion, then, one can hardly say which way thematic theory is heading, the only realistic 
prediction being that however the musical canon is to develop, musicians are likely to 
Seektounearth thepatterns,correspondences,compositional mechanisms,and percep- 
tual strategies ofthe future. 
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Energetics 


LEE ROTHEFARB 


As a rubric for music-theoretical literature focused on musicss dynamic qualities， 
“energetics” is Unrestrictively broad in scopeon theonehand,and restrictively narrow 
on the other. It is broad because ever Since ancient times authors have identified 
motion as a fundamental aspect of music, and narrow because Specific references to 
“energy”in music，or analogies with force，power， orT similar concepts from the 
domain of physics,，are historically limited，appearing first with regularity in the 
decades straddling 19oo. In fact, the term energetics was first coined in 1934 by an his- 
torian of aesthetics, Rudolf Schifke, who proposed it as a way of characterizing the 
Work of Several theorists active in the early twentieth century，primarily Heinrich 
Schenker,August Halm,and ErnstKurth,although thenature and language of certain 
contemporaries, likewise German-Sspeaking (Arnold Schering, Hans Mersmann, KUTt 
Westphal), associate them with energetics.! As Schifke points out (p. 395), ifauthors 
had long recognized the primacy of motion and tonal Hux in music, they did not the- 
matize motion to the same degree as did the energeticists, or isolate it from music?s 
affects. If we Set aside for a moment the long line of pre-twentieth-century writings 
that contain traces ofenergetics and focus instead on those that represent its maturityy 
the following five characteristics will be useful for orienting ourselves to the subject， 
bearing in mind that some may be more pronounced in a given author”s work than 
others: 


1. Thematization of“force.”This metaphor leads to various characterizations of 
mnusic: as a biology oftones (Schenker); an organism (Fritz Jode); a drama of forces 
(Halm); an interplay ofpotential and kinetic energies (ErnstKurth); invocations of 
musical Spatiality and contours of force (Ernst Kurth，Hans Mersmann，KUTIt 
Westphal, Victor ZuckerkandD; alternating phases of tension and release (Arnold 
Schering). 

2. Mnusical logic. References to musical logic (Gesetz7ipizpe 区 mean understanding 
the succession of events in a piece as unfolding according to properties residing 
exclusively within the tones,and forces arising 位 om their combinations,apart from 


1 RudolfSchifke,GCescpicpte derMWSiRithe 纵 ,pp.393-45o. Schifkehad earlier proposed the term ener- 
getics in a lecture entitled “Musikaisthetik und musikalischer Ein 亿 hrungsunterricht.? 
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extramusical factors (text or program). The emphasis on internal logic aims at Sep- 
arating thelogical from the psychological,thusaligningenergeticists with Edmund 
Husserls anti-psychologistic viewpoint. Indeed, in 1920 Mersmann posited a new 
analytical methodology which he explicitly called phenomenological，Halm 
described his own aesthetic writings in much the same way. Around 192o, the aeS- 
thetician Arthur W. Cohn discerned the new mode of musical understanding in 
Halm?sand others work, and identified its philosophical and methodological roots 
in phenomenology (Husserl, Hans SchelenD. 

3. Centrality ofform. Energeticist analysis focuses heavily upon musical form. It does 
So by specifying the functional significance ofinterdependent formal units, and by 
Showing how those units are integrated into a dynamic whole. In viewing form as 
the result of a holistic, dynamic Synthesis，energeticists distinguish themselves 
位 om nineteenth-century “formalists”as well as ffom “atomistic”(thematic) ana- 
lysts who fall short of or make little or no attempt at, Synthesis. 

4:. Antihistoricism. Because energeticists hold to premises asserted as natural “law” 
and ignore all extramusical, social, and biographical factors in their consideration 
of music, they tend to take an absolutist (non-relativistic) stance on the evolution 
of music. Like Husserl, they claim apodictic certainty for their analyses indepen- 
dent of any historical consideration and thus view their work as a foundation for 
authoritative criticism . 

5. Cultural-ethical mission. In a time of political turmoil, cultural decline, and atten- 
dant Utopian ambitions，energeticists Saw themselves as missionaries with the 
Sacred duty of rescuing and reviving a moribund musical culture. They savw their 
task as Saving the canon of masterworks and its creators from vulgarization at the 
hands ofpopularizing criticsand misguided readers,as wellas educating anevw gen- 
eration of musical amateurs and professionals to Understand，appreciate，and 
become committed advocates for high musical art. 


Prerequisite to discussing energetics is an Understanding of the idea of musical 
motion,a phenomenon which is atonce intuitively plain to listeners,yeton close study 
coOnceptually problematic. A basic question is: what moves in music? In attempting to 
anSswWer that question, another, even more 名 ndamental, one arises: What constitutes 
movement in music? As Victor Zuckerkandl and others have stressed, tones do not 
move.Inamelody,thearchetypalexample ofmusical motion,atone ofsome frequency 
is replaced byanewoneofadifferentfrequency.Thefirstone doesnotmovetobecome 
the second; rather, the second instantaneously Supplants the first. The succession 
involves two distinct tones (pitch plateaus) and an abrupt shift from one to the other. 


2 Mersmann,“Versuch einer Phinomenologie der Musik,”pp. 226-69 (Halm mentioned on p. 227); 
Mersmann,“Zur Phinomenologie der Musik,”pp. 372-97; Halm,“Von meinem Schaffen,”P. 301; 
“Uber mein musikalisches Schaffen”TDz Fom1 200 St de7 MI 了, p. 289; Cohn, “Das Erwachen der 
Asthetik:”pp. 669-79 (mentions Halm pp. 669, 673);“Das musikalische Verstindnis”Ppp. 129-35 
(mentions Halm p. 135). 
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Thereis no continuous transition between plateaus as is characteristicofmotion - orat 
leastnotmotion in theusualsenseof/ocomotion (changeofplace). Musical motion does 
notqualify as locomotion because a tone,as an aural object, does not change locale.3 
Even more puzzlingthantheideaofmusical motion,perhaps,istheidea ofan impel- 
ling force - the energy of energetics - that induces the changes perceived as musical 
motion. Motion, even of the qualitative, non-spatial sort (change”) implies a motive 
force (Aristotle?s e 伍 cient cause). Kurth posits such a motive force to be psychological 
-akind ofpsychic energy A composer”s psychic fow, embodied in the music, mani- 
fests itself primarily in melody, notably in“linear”counterpoint (Bach), but also in 
harmonic contrasts (dominant-subdominant, major-minor) and, most powerfully, in 
highly chromatic harmony (Wagner and BrucknenD，which magnifies the melodic 
energy ofthe leading tone. Schering likewise proposesa mental source -theunceasing 
tension-release cycles of the mind - Symbolized in mnusic by rhythmic, intervallic， 
melodic, and harmonic confgurations aimed at effecting a“psychic resonance” in 
aural experience. Zuckerkandl considers but then dismisses both Theodor Lipps?s 
“pulse theory”and associationist explanations for musical dynamism, and propounds 
instead a theory which casts tones as“dynamic symbols.”The energy thatinhabits the 
Symbols Springs 人 om directional forces inherent in the scale (of traditional tonajlity)， 
which he conceives as a dynamic field a referential frame within which tones move. 
The ideas of Kurth, Schering,and Zuckerkandl all rely on symbolism, an oft-visited 
Subject in late nineteenth-century aesthetics. The attraction of symbolist ideas to the 
energeticists should be clear. If the idea of concrete mimetic content in music proved 
Precarious (whether ofspecific images or generalized affections), a symbolic interpre- 
tation might offer a way of rescuing music 位 om sheer formalism. But ifsuch symbolic 
content Was to be communicable and generally comprehensible, a theory of intersub- 
jectivity was required. In the late nineteenth and early twentieth centuries, Such a 
theory was found in “empathy>”(EzApiottg),firstalluded to in the writings ofJohann 
Gorttfried von Herder, and later developed in aesthetics by Hermann Lotze, Friedrich 
TI. Vischer, Robert Vischer, Johannes Volkelt, and Theodor Lipps,and in the historical 
hermeneutics of Wilhelm Dilthey and Johann Gustav Droysen. In the Hanslickian for- 
malist world, where content tended to dissolve into form, symbolism and empathic 
aural experience Were the keys to Salvaging the notion of musical content.4 Tones, as 
dynamic symbols, as organisms, as sonic embodiments of psychic energy, attract and 
Tepel, strive toward and away from each other. A motive may ascend to power, Van- 
quishing others, may ”live its fate like a personage in a drama>”(Schenker, in a sym- 
bolic“drama offorces”(Halm), as a“symbol ofinterior life”(Schering).5 


3 See Scruton, Tjpe 4esthetics of Msic, pp. 19-20. 

4 Hanslick, ON 友 e MzSica1 Beaxtjil, p. 8o (in music we see contentand form ...fused in an obscure， 
inseparable unity”). 

5 Schenker, 互 ao0o2, p. 13; Halm, Yo Zet KUtt7e1t p. 5o; Schering,MzSialiscpe Bild9,p.83.， Unless 
otherwise noted, all translations are my Own. 
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Precursors ofenergetics in music 


As noted above, there were many precursors to energeticist thought in the history of 
music theory. In the following section, we will consider a few of them, with an under- 
Standing that ouUr Selection and discussion will be more illustrative than Systematic. 


ZUSiCQL CUNNCS 2 GTEER 态 OUI 了 Et 


We began this chapter with the observation that motion was considered by ancient 
writers to be a quintessential attribute of music. Motion was of course required to 
create Sound and for air to Propagate it. But motion was also associated with time， 
Which was conceived of as measured, ordered motion.5 The characteristic quality of 
tones in music is change of various Sorts: of location, frequency, amplitude, speed， 
duration, timbre, density, complexity, and so forth. As understood by ancient Greek 
writers, change is the Source of motion, where motion means change that is quantita- 
tive (in sizeornumben,qualitative (in nature or constitution),spatial (oflocation),and 
temporal. Conversely, everything that is in motion is necessarily changing. 

The extraordinary ethical power of music was thought to derive 位 om its inherent 
motion - motion being the recognized foundation of existence. Aristoxenus, the first 
author to attempt a Sustained technical discussion of music, is also the first to go 
beyond metaphysical speculation and theorize concretely about musical motion. In 
explaining how the voice moves when singing melody, he touches several times on a 
unique functional quality ofnotes - which he calls datex - determined bytheir posi- 
tion within the tetrachord:“in respect ofthe magnitudes of intervals and the pitches 
ofnotes,the 包 cts about melody seem to be in some ways indeterminate,butin respect 
of functions (MaMleizs)，forms and positions they appear to be determinate and 
ordered.2”7 The very word itself makes plain that Aristoxenus”s notion of melody is 
Telated to a modern energeticist conception, where each note, as a Scale degree, has an 
identity and directional tendency. 

Although Aristoxenus refers only cursorily to daMleis, he has clearly identified a 
distinctive attribute oftones thatimbues them with dynamicindividuality(“Thefunc- 
tions [MaMtetz] of the notes can change while the magnitude remains the same2). 
Melodies，too have dynamic qualities that we may apprehend through reason 
(Understanding melodies is a matter of following with both hearing and reason 
things as they come to be ...foritis in a process ofcoming to be that melody con- 
Sists).8 Aristoxenuss theory of dynamic fonctionality in tones is remarkably modern 
when compared with Zuckerkandls conclusions:“The experience oftonal motion has 


6 The Pythagoreans and, later，Plato and Aristotle equated time with motion (77H0eUWS，37d-38a3 
Aristotle, PAysics, Book IV, Chapter 11,219aj also Plotinus, Bead III, sections 7-8). 

7 Aristoxenus, EeeNt 好 五 a1MONiCa ,Book II, in Barker, GT7eeR MMSiCaL Titgs, vol. IT, p. 18o. 

8 Barker, GTeeR MIWSiCQL Ts, vol. IT PP. 15o, 151, 152, 155. 
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its origin not in differences of pitch but in differences of dynamic quality. The whole 
argumentaboutthe spatial character of pitch differences [Aristoxenus”s “magnitudes”] 
does not even touch the problem.29 


DJyICNNSNL 2 MEQiEVAL COUNt7] 力 02 


The preoccupation during the Middle Ages with regulating part-movement in multi- 
voiced textures highlighted the dynamic qualities oftones. Treatises in the fourteenth 
and fifteenth centuries speak ofimperfect consonances and dissonances “requiring>”or 
“demanding”a subsequent perfect consonance, as in the cadential interval progres- 
Sions ofthe major sixth resolving outward to an octave (theclaxsUi& 加 7Mialis),the minor 
third resolving inward to the unison and the major third resolving outward to the 
Perfect fifth. Each species of consonance requires a Specific, subsequent consonance 
according to its nature.le Jacques of Liege is explicit on the matter (SbecUlUNL MUNSICQe， 
1321-25):“an imperfect concord strives (ztito7) to attain a more perfectconcordj> and 
Ugolino of Orvieto (Declaxatio Msticae disczb1itae) Speaks of how an imperfect conso- 
nance“ardentlyburns” to achieve perfection, “to Which it is driven (Coxc 妈 MOVe 妈 7].211 
Subsequent writers on counterpoint follow in their predecessors” conceptual and 
verbal footsteps (Tinctoris, 1477; Gaftfurio, 1496). It is not hard to imagine that in So 
describing those cadential progressions,counterpointteachershad in mind and earthe 
characteristic semitone connection, which puts the imperfect in close proximity to the 
allied perfect consonance to which each tends. 

Of course fourteenth- and fifteenth-century references to an interval that desires， 
requires, OF Seeks (abjbpeti a subsequent one do not mean that writers thought of the 
intervals as energeticinamodern sense. For medievalthinkers,imperfect intervals jack 
Something,which they metaphorically seek in their successors in order to achieve com- 
pleteness (perfection)， We might，however，interpret a_ little further from an 
Aristotelian View. First, treatises of this time set as an objective for good counterpoint 
changing interval quality, 们 om perfect to imperfect and vice versa.z2 The transition 
from one interval to the next involves change, the root of musical motion. Qualitative 
changes in a Succession of intervals thus exemplify a type of motion and not just of 
imperfect elements seeking perfection. Further, in instructing that a discrete passage 
ofcounterpointmustbeginand end with a perfectconsonance,treatises implythatsuc- 
ceSssions of intervening imperfect consonances，collectively seeking perfection，are 
transient links between perfect consonances. From an Aristotelian View the transient， 
imperfect consonances might be thought of individually and cumulatively as the 


9 Zuckerkandl, Soxzd ad SyM1OoL, p. 93. 

10 See Sachs, Der CoNtyrabj20tCtS 2 14. 2010 15.7J011atde1t PP. 66, 67, 82， 109. 

11 Jacques of Liege, Secxlyt MUSticUe, Vol. IV, PP. 122-23; Ugolino of Orvieto, Declayatio MMSiCXe disc- 
丸 iae, vol. II, p. 12. David Cohen cites these passages in “Arisotelian Physics and the Early Concept of 
Harmonic Progression.”Translations are his. 

12 Sachs, Dey Coztrabzlctls, pp. 59, 113, 114; Dahlhaus, O79z oFEamioNic TON0Lb) pp.71-8o. 
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e 伍 cient cause of i.e., the initiators ofthe motion toward, perfections. The transience 
amounts to mobility (the arrivals at perfections, stability), where each imperfect inter- 
val manifests a dynamic impulse. 


WUSiCQU7petoxic 0 eeE1GE 红 Metabpor 


Throughoutthe Baroqueera,one ofthe mostcommonly invoked metaphors in discus- 
Sions of music was the oration. Just as an effective oration should sway opinions and 
move minds, an effective musical work should arouse affections. To this end, tech- 
niques of rhetoric were often called upon by theorists as a model for the composer to 
emulate.Toamnusical rhetorician,a pieceofmnusicis an oration in sound,for Christoph 
BernhardaReadeztlderAMzxsic,for MatthesonaKiaUlg-Rede.3 Musicunfolds in asequence 
of logically arranged periods that lead the listener through a series of “arguments”So 
that,， ultimately“the proposition [may] be more clearly grasped.”The movement 
arising 位 om the purposive development inherent in the rhetorical disbositio suggests a 
dynamic image ofa musical work.14 

The rhetorical approach to understanding music was so well established by the time 
Mattheson published his Dey yoOARoxteNte Cabjelbetster that it was possible for him to 
relyon rhetorical design forexplaining untexted,instrumental music,and to maintain 
that“even 这 words were notused> still the music may have its effect.5 A composer of 
instrumental music“must know how without the words to express sincerely all the 
emotions of the heart through selected sounds and their skillful combination in such 
awaythattheauditor mightfully grasp and clearly understand therefrom, as ifit were 
actual Speech, the impetus (77Yiej), the sense, the meaning, and the expression . . 2 
Mattheson?s use of TYieb (from tetbexz,to drive forward) is striking because it suggests 
that he imagines a force that underlies the hierarchically organized phrase syntax and 
propels the music through an unfolding rhetorical trajectory.1 

Heinrich Christoph Koch (1749-1817) carried the music-rhetorical tradition to its 
height. Like Mattheson，Kochys language also implies a dynamism powering the 
musico-rhetorical process, particularly in connection with the symphony. The initial 
Section of the Symphony for example, exhibits phrases that “are linked so that their 
phrase-endings are less perceptible.”(See also Chapter 28, pp. 881-82) Koch further 
notes:“Forthemostpart,amelodic section is directly connected with the caesura tone 
of the preceding phrase”Owing to continuous elisions, the melodic sections“fow 
moreforcefully (Cs 好 ez 帮 toe) and momentum istherebybuiltup and sustained. 
In contrastto the sonata,which“must presentthefinestnuances offeelings>thesym- 
phony distinguishes itself“through force and energy (KU 让 2024 Nacpdac 有 .217 Koch 


13 Bernhard, 7yactzts co1tbos 诺 ON15 QUGMENLGbS  P. 82; Mattheson, DeryOURoNMLENe Cabellieiste7) p.38o 
(Part II, Chapter 9). 14 The history ofrhetoric in music is discussed in Chapter 27, passim. 

15 Mattheson, DeryoUkoxwtleNe Cubelbieistey, pp. 424;,426 (Part II, Chapter 12,SS3o, 36). 

16 Ibid.,p. 425 (Part II, Chapter 12, S31). 

17 Koch, Ttrodxcto7D) ES OU Coztbos 让 ol, pp. 199 (S1ol), 203 (S1o8). 
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isolates such forceand energynotfortheiranalytical or compositional interest,butfor 
their importance to the rhetorical unfolding of a work. In counseling students to 
arrange sections in Sequence “as though they could not possibly follow otherwise>” he 
Seemas to beawareas Well thatthe force is guided bylogic,imbuing awork with a sense 
of inevitability.18 


4.B. Ma Old 态 e CN0MICS OF1D7Mt 


Fiftyyears after Koch,AdolfBernhard Marx (1795-1866) continued the rhetorical tra- 
dition but modified it, crucially, into an organicist view of musical form, Which rose to 
prominence and eventually superseded the rhetorical one during the first half of the 
nineteenth century. The emphasis Shifts away from listener response toward the 
musics internal growth processes, which refect a composer”s Spiritual motion. The 
distinction between the two approaches is subtle but important.29 Both are based on 
the premise ofa logically founded sequence of events. But in the organicist view there 
is added attention to the processes of germination and growth across the piece, and 
is the focus on those dynamic processes that associates Marx”s analyses, and those of 
the organicist tradition generally, with energetics. 

Marx characterizes a primary period (Zazbpsd 刀 ) as“the first-determined entityy in 
initial freshnessand energy,furtherthemoreenergetic,markedand more ideally struc- 
tured element.”A main thematic section (A) should convey a sense of growth toward 
the ensuing section (B).“A period (Sa 刀 ) is not internally satisfying ifit evokes a sz7- 
如 UL Motiom that it cannot falfill, ifit alludes to a content that it is unable to exhaust 
within its own context”(emphasis mine).?2 It is the composer”s interior Spiritual 
motion, a residual energyembodied in the music, that makes a period incomplete and 
require continuation. Atthe modified return ofA and an appended section, the music 
traces Marxs normative dynamic schema, RzxApe-Bemey209-RxXje (rest-motion-resb)， 
where the initial Rxjpe contains not only the motivic germ but also, and crucially, the 
dynamicspark (spiritual motion>”) that initiates the formal process by driving toward 
the Bewegyz09,and where the final Rxjpe arises ffom,and appears as the outcome of the 
Preceding music.2 


7ONQLHACNMONC 友 eo7) 


Because musical form deals with the overall How of a musical work, it lends itself nat- 
Urally to dynamic interpretations. But energeticist views of music are not limited to 
ideas about musical form. Harmony treatises of the eighteenth and early nineteenth 


18 Koch，Ve7SUch ezzer dtUetb0U9 2217 Co1tz0S 话 0 Vol. II p. 56: “all parts are connected such that they 
follow one another as though they could not possibly follow otherwise”(my translation). 

19 Bonds, TYpydless Rhetoxic, pp. 132-49. 

20 MarX,Zejyeyot de7MUSUKaLScUez KoNtzoso1, Vol. III, pp. 273,92-93. Translations mine. 

21 Ibid.,p. 99. For more on Marx'"s ideas on form, see Chapter 28, pp. 887-89. 
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centuries rely implicitly, in some cases quite explicitly, on the notion of impelling 
forces to explain tone movements and chord progressions. Jean-Philippe Rameau, for 
instance, Speaks of the“perfect cadence” -afalling-fifth fundamental bass applied to 
the model claxsxia jialis (major sixth resolving outward to the octave) - in much the 
Samewaythatmedieval theorists spoke ofinterval dynamics: the movementfrom a less 
toamoreperfectsonority.2 However,asThomas Christensen observes,Rameau intro- 
duces a new mechanistic element to his theory as presented in his TYyUazte de PutONTB 
(1722) by positing the dissonant seventh as the primary motivating force ofthe funda- 
mental bass, the “tonal equivalent of Galileo>s Vis MotrixX.” Dissonance becomes a har- 
monicforce thatdisrupts theequilibrium ofconsonanceand furnishes an impetus that 
drivesanyharmonicprogression.Rameauanalogizestheresolution ofdissonance with 
the motion of colliding solids，which absorb and transfer motion from/to one 
another.23 In his Cexzlxatioxz pa7MlOt10Ue (1737) he replaces this mechanistic model with 
a gravitational one; in what may be described as a Newtonian conception of tonality， 
the symmetry of a dominant and subdominant around the tonic creates a force that 
draws chord progressions toward a center of gravity. (See Chapter 23, p. 734.) 

IfRameau can be credited with formulating aview oftonalitybased on forcesarising 
们 om the polar opposition ofdominantand subdominant,it was Francois-Joseph Fetis 
(1784-1871) who more than a century later proposed a theory of energy-laden tones 
operating in a dynamic force field (CTyaite coztjjet 1844). FEtis?s pitch “a 全 nities?” 
(CBNitEs)j “give to the successions ofone type or another a character of necessity that is 
designated in general by the name of tozalib).224Accordingly, the theory ofharmony is 
concerned with “discovering and revealing the laws of affinities which determine the 
characteristics oftonality>”and with“establishing the laws ofsuccession, by reason of 
the a 伍 nities.”5 

The melodic and harmonic afEnities of tones are not merely abstract notions but 
rathertechnically defined properties ofscale degrees. FEtis specifies the relative repose- 
包 lness ofeach degreeand how accompanying tones may enhance or diminish its Prop- 
erties. Combining scale degree4 with ?forinstance,which formsanaugmented fourth 
or diminished ffth, produces an “appellative consonance”(Co1SONUCNCe 0bbeliatiye), in 
that it“summons”certain resolutions. Sounding like Kurth, he says“Itis remarkable 
thatthese intervals characterize modern tonalitybytheenergetictendencies (tejda1NCe&sS 
Eye19igNes) of their constituent notes.”26 Finally， Fetis coins the term “attractional>” 
(如 ct for intervals formed by altered (nonscalar) notes. When such intervals are 
used, our enjoyment of the music is outside of the otherwise“perfect rapport With 
tonality among the sounds.”The result is“agitations, impassioned movements, and 


22 Rameau, 7yeatse, Book I, pp. 62-66. For more on Rameau?s theory of the fundamental bass, see 
Chapter 24. 

23 Christensen, RaNMEUUN CQ MUWSICRL THOUGH DL 态 e BUGAteielt 志 PPp. 106, 107-08 Also see Chapter 24， 
PPp. 762-4. 24 FEtis, TyaitE cotbje 纪 p.2 (SS5-6). 

25 Ibid.,pp.3($9),4(S13). For more on Fetiss dynamic conceptoftozalitE see Chapter 23,pp. 129-30. 
26 FeEtis, TyaitE cojtjjet pp. 8-9 (S25). 
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nervous crises, expressed by the contact of diverse tonalities and by the alternations of 
Consonances and dissonances.”27 Kurth could easily have written that Sentence to 
describe Tistax in RoN0N6sScHpe 万 ZLON 太 ,published nearly eighty years later and at a 
vast cUltural distance. 

One of Fetiss little-known composition students，Albert-Joseph Vivier 
(1816-19o3),Ssimilarly espoused a dynamic view of tones, intervals, chords, and tonal- 
ity. However, he modified Fetisys basic assumption from a system that was Scale- 
generated to one that was chord-generated, and carried the idea of tone affnities and 
attractional harmonies to their logical, tonality-threatening conclusions.2?8 For Vivier， 
the tonic is the only truly reposeful chord; all others are in motion toward the tonic. 
This is because he interprets all chords composed of scale degrees other than 1, 3,and 
5 as either appoggiatura or suspension formations leaning toward the tonic. Indeed， 
the last edition of Vivier”s 7Tyait (19o3) dispenses altogether with the notion of non- 
harmonic tones and replaces it with“attractions”and even recognizes nontertian 
Sonorities as 包 ndamental.2? Consequently, all chords, altered azd diatonic, become 
neighbor-note displacements of the tonic. 


Basing ourselves on the consideration that consonant and dissonant chords have a 
Imarked tendency constantly to return to the perfect chord of the first degree - that is 
to say that they are Subject to a real infuence of attraction toward the chord of repose 
- We demonstrate that almost all chords are derived, directly or indirectly, from the 
perfect chord ofthe first degree.39 


As Renata Groth has observed,Vivier?s conception ofharmonyis one grand dynamic 
Process (BeW&9WUNGSVO1G01G).31 


RieMl0NN2S 矶 eo1D) ONNSTCUL LONGNMNNCS ONQ CGO91CS 


Hugo Riemann2s (1849-1919) extensive writings on harmonic theory are generally 
well known.32 Less familiar perhaps is Riemann?s studyofphrasing,based on“musical 
dynamics and agogics>”in which dynamics means tone volume, not tone motion. To 
interpret phrasing, Riemann links dynamics to changes affecting a variety of musical 
parameters, primarily rhythm butalso melodic contour and harmony.33 Such changes 
reflect a pervasive musical life-force (Zebexspt 内 .“The smallest components into 
which musical structures maybeanalyzed -tone groups oftwo orthreeunits-...rep- 
resent ...asmall organism ofa peculiar life-force. Itis thus justified that they receive 


27 Ibid., p. 1o (S28). 28 Vivier TyaitE coztjet (1862). 

29 Groth，Die jazz051ScHpe Ko1tjosi6O1SLe1ye，p. 573; See also her“Harmonik und Tonalitit in der 
Interpretation des belgischen Theoretikers Albert-Joseph Vivier (1816-1903).” 

30 Vivier, Tyait comtjje 访 p.ii(cited in Groth, Die Jraxzzbsiscpe Kozlboso11SLejye, p. 64.) Translation mine. 
31 Groth, Die ja1lz0SiscHe Ko1lbostO11SUejye, pp. 64， 65. 

32 See Chapter25g,pp.796-8oo; and Chapter 14,pp.465-71lforfurther discussion ofRiemann?s tonal 
theories. 

33 See Chapter 21, pp. 683-91 for an introduction to Riemann?s theory ofdynamics and agogics. 
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the name motive (element of motion).”The performer who has “yecog1Nized 0N4 用 此 加 e 
JiC CONtteNt2 CN2CQtEQJD7Ce 0NLMOEONM [compound]7petricai-NO 芭 MEC NEONS 这 
Je idoidUalSpabesWi 埃 MUSICQLL So 友 Rt 友 ey coNe 加 友 1Latdcleay ezct (emphasis 
Riemann?s). In addition to metrical-rhythmic disposition, melodic contour affects the 
interpretive use ofdynamics. Ascending melodies with crescexzdo imply“increased life- 
force with diminishing mass (expanding upward)”while ascending melodies with 
QiM1NENL0O imply“decreasing jife-force (dissipation)”; analogous qualities were 
assigned to descending melodies that crescexdo OF di1N1UNeNd0.34 Even Tests have 
dynamic value (Chapter 6); they indicate a growth or decline in the life-force estab- 
lished contextually by the melodic contour and phrasing. Interior rests (those within 
a phrase as Opposed to at its beginning Or end) sustain the energy of the ongoing 
musical activity (S32). 


The energeticist School 


The work of theorists reviewed in the preceding paragraphs all share an underlying 
asSUumption of musical dynamism that emerges with varying emphasis and Specificity 
in their writings. As we have seen, dynamism is a nearly universal tojos in music-theo- 
Tetical writings Since the ancient Greeks. But as Schifke also correctly noted, it was 
onjly at the turn of the twentieth century that a fully explicit school of “energetic” 
thoughtcan beidentified. In the following sections,we will consider in more detail the 
ideas of several of these theorists, beginning with the work of August Halm and 
Heinrich Schenker,and then moving on to ErnstKurth, who arguably articulated the 
Imostcomprehensiveand thorough-goingtheory ofenergetics. We will then lookatthe 
writings ofArnold Schering, Hans Mersmann, and Kurt Westphal, concluding with a 
brief consideration of some more recent music-theoretical writings in which distinct 
TeSonances ofenergeticist thought may be detected. 


AugustHalm and Heinrich Schenker. Theideas ofAugust Halm (1869-1929)and 
Heinrich Schenker (1868-1935) are the framework and reference points for Schifke”s 
energetics.A significant motivation for both men in viewing music and writing about 
it as they did was a perceived collapse of traditional German music culture. This col- 
lapse, in their view, entailed not only the decline of compositional technique but also 
the degeneration of professional music criticism, music-educational conviction, aes- 
thetic values and, with those convictions and values, the corruption of public under- 
standingandappreciation ofthe revered German musical canon.35They soughtto stem 
whatthey believed to bethis alarming cultural and critical erosion oftheir generation. 


34 Riemann, MzSiaiscjpe Dy4N 认 1004 4909 克 , pp. 11, 69, 173. See also Bent, 4740515, p. 8o. 
35 See Rothfarb,“Music Analysis, Cultural Morality, and Sociology in the Writings ofAugust Halm>; 
“The“New Education and Music Theory, 1900-1925. 
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Halmy?s vitalist conception of music displaces from the center of analytical interest 
anemerging preoccupation with themoods,emotions,personality,and life ofthe com- 
poser and listener, and focuses attention on intrinsic musical processes as manifest in 
the tonal ebb and fow, tension and release, interior dynamic escalations and attenua- 
tions ofsmall and large scope. This thematization ofmusical forces is clear in his earli- 
estpublication,a harmony manual published in 19oo. There, we learn that the essence 
of music is“life and motion”; the major third is the“impelling force (TYieb) and germ 
of movement”; and that dominant-tonic progressions，musics primal“dynamic 
impulse (Bee9gy1M9s011stop) ”possess their own “energy>”Chords are not “inanimate 
Stones placed arbitrarily one after another but rather animate relationships, motion 
and tendency, organic growth.”36The key to understanding music is a knowledge of 
musical processes,ofthe function ofmusical forces as they operate in chords and chord 
progressions, in forms.”For Halm, those forces were not Something imaginary OF 
Oobscure but rather “the actually concrete element” in music.37 Similarly, Schenker?s 
五 0111ONieLepye (1906) acknowledges the“biological urges”of tones, and the “force of 
the scale-step” that subsumes Several chords into one unit. The theory of the CUzzie is 
founded on the idea thatit“conceals within itselfthe seeds ofall forces thatshapetone- 
life”and“imparts life to the motive,the melody” It“%signifties motion, striving toward 
agoal,and ultimately the completion ofthis course.”38 Like that oftheir predecessors 
reaching back to antiquity, the language of Schenker and Halm is rooted in a dynamic 
conception ofmusic. Buttheir development ofthis idea is more thoroughgoing,delib- 
erate,and technically specific than that ofauthors of past centuries. 

Mnusical forces arefor Halm and Schenker not mere metaphors invoked for poetic or 
heuristic purposes. Both theorists explain in detail harmonic and melodic techniques 
by which forces manifest themselves,and thelogicthat governs them. For Halmyartis 
apiece ofworld order”musican illustration of“7oyog manifestin tones the“ration- 
ality”of musical construction “the most important discovery of human musicality.” 
This inner logic springs 从 om harmony as it operates in traditional tonality.39 Music>s 
autonomous logic frees it from externally imposed programs and imagery, as well as 
from common emotionalizing. Halm demonstrates thislogicthrough analyses,among 
them discussions ofthe C major prelude ffom Book 1 of Bach2s TY2LL-teytjexed Cayie7， 
Beethoven?s“Waldstein”and“Tempest”Ssonatas, and the development section from 
the Paxstoral Symphony.42 For Schenker, too,“mnusic is emancipated ffom every exter- 
nal obligation”(words, stage, narrative)j“tones mean nothing but themselves . . . as 


36 Halm, 互 a71ONtielepye, ppP. 14,26, 27,， 52. 

37 Halm,“Reden bei Gelegenheit musikalischer Vortrige>”p. 623; Epoa019 2 Qie MI 这 , p. 139. 

38 Schenker, Fa7io1, PP. 6,155,1583; 70WiUe pp. 1,233 丽 ee Co1tj05S 旋 01 P. 44. 

39 Halm，TX ZWei Kxjtotel，p. 251; Unpaginated diary entry of 1923 (Deutsches Literaturarchiv， 
Marbach, protocol 69458);“Rationale Musik!”pp. 153, 1553 Bee 妇 ovel, p. 321. 

40 Halm,“Musikalische Logik,”pp. 486-87, 545-47;“Musikalische Bildung”TDz Fomt WU00 S200 de7 
WMSiR，pP. 212-14; TDN ZEi Kel，pp. 38-81，84-107，107-11. See my “Hermeneutics and 
Energetics”;“The “New Education” and Music Theory”;“Beethoven”s Formal Dynamics: August 
Halm?s Phenomenological Perspective.” 
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living beings with their own social laws.”Counterpoint in three,four, and more voices 
exhibits“causajlities”whose necessity increases in free counterpoint oOwWing to Scale- 
Steps, which have their own “immanent logic of development.”VWhat matters when 
“dealing with a work of art is to perceive with all senses the necessity Unique to it.241 
Mnusical logicas areflection ofrationality was for Halm asignthatmusic,with its inter- 
nal forces, has cosmic significance as aspiritual power2” (ezstge Mac that is vital 
for nourishing and promoting the human intellect and, hence, for enriching and sus- 
taining culture.4 

Halm and Schenkerbelieved the intrinsiclogicoftonalityand the raw musical forces 
governed by it were universally valid and timeless. They often express their ideas， 
therefore, in the form of ahistorical pronouncements.“VWe do not hear historically>” 
Halm proclaims,“and we should not do so,either ... Further, we do notneed any his- 
torical knowledge in order to feel the value of music, or even to judge it.”Art that Was 
good from the start "is still so todayand remains so for always.” In evaluating pictorial 
artwWe donot consult calendars or historical tables. Why, then,asks Halm, do we insist 
on doing it with music?“The next thing that is urgently necessary is an antihistorical 
Sense.243 Schenker Was likewise contemptuous ofthe historicist perspective:“What is 
theuse,in musical histories, monographs,and biographies,offocusing chiefy on only 
the extraneous events, When they can never help us understand the art-Work itself2> 
He dismisses the notion of Zez 好 etst as“a real nuisance and plague in ouUr literature . . . 
when that other,more important, care thatshould be devoted to the works themselves 
is lacking.”VWhile“empires can doubtless come and go .. .languages can die and give 
way to new ones...tonal art...remains,aftera centuries-long evolution,an artbased 
in its Ultimate products on laws immutable from nation to nation, from race to race， 
位 om century to century . . . tonal art will never rest on laws different from those dis- 
coOveredin itbythe great Masters!>”44 Halm?sand Schenker?sabsolutistoutlook may be 
as much a reaction against the compositional experiments of the early twentieth 
century that threatened the tonal System as a reaction to nineteenth-century histori- 
cism.45 

Following Kant, Halm recognizes form as the abiding guarantor of aesthetic value. 
Itis the“will”and“drive ofmusic>”theebb and How ofmusical forces in a“drama of 
forces” that is played out in thelogical arrangement ofa worless components and their 
constituents，all of which have dynamically deftined formal fnctions.46 As the 
“purpose ofthe [composer?s] Spiritual effort” form is“that which is communicable: 
in contrast to psychological or poetic content, which is not reliably communicable. 


41 Schenker, CoWNt 如 凡 01t 纪 Vol. TI) PP. 15， 16; Co 如 功 01 凡 vol. IT, PP. 6-7; 已 Q7MONJ)。 P. 1583; Bee 胡 oOVeNA 
Nit 太 9yMtbHo10)，P. 7. 42 Halm,“Musik und Leben”TDN Fo71t 2010 S100 0427 MI p. 241. 

43 Halm, Beethovez,p.93; VOL2ZWEI KUte1, p.2333“Musikgeschichtliches: Ein Vergleich,”Toz G7ezze1 
2000 ZL2e11L 027 MI 这, PP. 221-22. 

44 Schenker, Coz0tte7zo11b vol. LI, p. XXivV; Bee 太 oye113S Ni 太 SJM2o10)，P. 19. 

45 Halm,“Rationale Musik!”TDz Fo71l 10 SO 027 MUW5 太 , p. 8o; Schenker, 五 alOJ。pP. 59,， 69, 136， 
13 大 46 Halm, Bee 太 ovel, p. 119 (TYiUe and 77ie); TDL ZWET Ke p. So (DJ VOL KUNEe1D. 
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The*cultivation of musical form - the consistent ifoften also self-denying willingness 
to recognize the will ofmusic and to adhere to italone”- is for Halm the only remedy 
for the intoxication of egocentric engagement with music, which focuses on inner 
experiences and emotions.47 For Schenker, form is likewise a dynamic Process，con- 
ceived within the framework of structural levels. Musical form, he explains, is“in an 
almost physical-mechanical sense . . . an energy transformation - a transformation of 
the forces which fovw from the background to the foreground through the structural 
levels”While Schenker says this near the end of Free Comtzbosijiozt in the Section on 
“Form in General”(S$3ol), the idea of energy coursing through the Structural levels 
derives from statements made early in the treatise (SS29-3o), where we learn that the 
transformation levels represent “motion from foreground to background or the 
Teverse> and that “all growth . . . fnds its fulfillment only through the control of the 
fundamental structure (Usa 刀 ) and its transformations.”These“constitute a delaying， 
a Tetardation (4z 斥 alttl9)” Which creates tension in the transformations 人 om bacK- 
ground to foreground,the“final goal”ofthe motion.438 That Schenker conceives form 
dynamically is a natural outgrowth ofhis theory ofthe Viiie,which - as pointed out 
above - he had envisioned already in 1921 as embodying“the seeds of all forces that 
Shape tone-life.” 


ErnstKurth. The Viennese-born ErnstKurth (1886-1946) trained as a musicologist 
at the University of Vienna under Guido Adler, and taught at the University of Bern 
from 1913 Up to his death at age Sixty. From the start of his academic career, Kurth 
boldly explores new paths in a habilitation study， 7Ne RegUiyeMeNt 胡 jj 0 THeo7 of 
五 a1Mo17) (1913). Invoking Carl Stumpf>s idea of “concordance> for instance, he chal- 
lenges inherited notions of dissonance as categorically distinct from consonance. 
Kurth proposes instead a psychological interpretation of chords where the fusion? 
(YE7scpelzzt9) of Stacked thirds and the resultant “feeling of gravity>” 
(CScpyeyajteytzzb1adUUI) weighing upon a fundamental may transform an acoustically 
dissonant Sonority into a psychologically satisfying resolution, as with the dominant 
Seventh in m. 3 of the Tyistaz Prelude.“Not mere Sound sensation (KUC1NGeN2z10002019) 
decides whether a cadence is possible>”Kurth declares,“butalso the sensation offorce 
(Kitextb1ld2119).249 Aharmonic force of gravity produced by fusion stabilizes Sonor- 
ities,even discordant ones. In addition, Kurth introduces in this work ideas developed 
later in monographs on Bach?s“linear”counterpoint, Wagner”s chromatic harmony， 
and Bruckners symphonic form. 7pe Reyxi7eeNt 克 portrays music as suffused with 


47 Halm,“Mnusikalische Erziehung I”TOz Fo WU4 Sb de7 MI 大，p. 203;“Unsere Zeit und 
Beethoven:”TDN Fo71l WU0 SO00 de7 MIS 太 , p. 160. 48 Schenker, Pree Comtbos 店 01, PP. 162, 18, 19. 
49 Kurth，Die ToyaWssetz20U9e1 de27 矶 eo7eticpel 瑟 01MIONIR，pP. 28 (Scpnye7pyajiemtb12td2009)，pP. 35，36， 
54-55 (TYistaz opening), 61, 7O (KGeNtz1Ud209 and KaHiextzb12tdU19)，p. 73. See also my commentary 
in“Ernst KuUrth?s THe RegUijeEN 帮 有 70 THpeoD oFBa7O0> and“EInStKuUrth?s Die TD7axSsetzJ019EN Ge7 
矿 eo7eticpex CNMMONIR and the Beginnings of Music Psychology”For background on Stumpf， see 
Chapter 9, pp. 262-65. 
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energy, both kinetic (melodic) and potential (harmonic). The onset of a melody, and 
particularly melodic ornaments, illustrate an“initial melodic energy>”the domi- 
nant-tonic cadence an “initial tonal energy>”as a basic element in a“harmonic-tonal 
play offorces” (Kijiespie/). In fact,all musical activity may be viewed as such a play of 
forces, and Kurth 人 equently speaks of music as Such in connection with kinesthesia 
(Bemwegzgse11zb110219),a primal element of melody: “The beginning of all melody is 
the activity of kinesthesia.”59 

Kurth?s Fozxoadatiops ofZizear CoWtte1zott(1917) is thefirstofthree analytical mono- 
graphs. Its first Sentence encapsulates the book”s aesthetic premise and analytical 
agenda:“Melody is motion and later “Melody is streaming force.”“Itis misguided> 
Kurth holds,“to highlight only the acoustic-sonic phenomena - tone production and 
the tones themselves with all their latent harmonic relationships - as the essential and 
actually significant factors of melody without paying attention to connections With 
Sensations ofa dynamic procedure between the tones.”51 For Kurth, as for certain phi- 
losophers (Theodor Lipps, Henri Bergson), melody occurs between the tones, in the 
SWeep of kinetic energy that fows through them and becomes dammed up, as poten- 
tial energy, in chords.“The 名 andamental content of melody is, in the psychological 
Sense, noOt a SUccession of tones . . . but rather the element of ts 坟 0O1 between the 
tones. . . Transition is motion>” (p. 2). Melody first arises, explains Kurth, in the“sen- 
Sation of force”that fows through the chain of tones. Kinetic energy is a “more 
general phenomenon>” than rhythm,he insists,which depends on melodicenergy. The 
Simplest manifestation of melodic energy is the developmental motive 
(EUtoicROUISMNOt) asdistillation ofmelody down to pure symbols ofmotion>” found 
typically in developmental passages (e.g., in 包 gal “episodes?), but not exclusively.? 
These melodic kernels are shaped to express various dynamic tendencies, e.g.,ascend- 
ing or descending drives,upward or downward spirals, swaying or oscillating,and are 
integrated into local contexts based on the overarching dynamic profile. 

Contrary to the interpretation of Bachs polyphony as a contrapuntally elaborated 
harmonic succession, Kurth?s linear-dynamic approach to the music often reveals 
polyphonicsubtleties thattend to beneglected in harmonicnormalizations and reduc- 
tive analyses. Good examples of Kurth?s keen analytical acumen may be found in his 
discussions on “real”and“apparent” voices (pp. 328-48),on the staggering and high- 
lighting oflinear high and low points (pp.361-82),and on the“Infuence ofDynamics 
on Harmonic Relationships”(pp. 374-94). In a pair of excerpts 位 om J. S. Bach?s 
Zaveztio in D major (mm. 1-4, 12-17), Kurth points out how the composer first pre- 
Sents the melodic apexes ofthe motive as consonances,and enhances them later in an 
50 Kurth，Die 人 7axssetzx19e1，pp. 71，122 (kinetic and potential energy)，65,，123 (initial melodic 
energy), 20, 106, 126, 128 (play of forces), 125, 129 (initial tonal energy), 6o, 67 (melody and kinesthe- 
冯 2 G7WtQlUgel, pp. 1, 10. All translations from Kurth mine. See my BUS K20 太 4 THeo7ist 0 


4710005 右 BENUSE KU 切 : Selected TIGIS. 
52 Kurth, G7Ul4dla9gez, p. 436, also pp.417-38;“Zur Motivbildung Bachs.” 
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Example 30.1 Bach, Inventio in D major, mm. 1-4 


4 人 
全 妇 
下 
SS [ES ER 一 -一 
和 可 亚 可 可 二 呈 个 二 亿 本 


episodic passage, by transforming them into dissonances (Foztdatio1s，p. 382) (See 
Examples 3o.1 and 3o.2). 

Harmony in this linear-dynamic view is pervaded with potential energy〈“%von 
Energien durchsetzt”pp. 68,7o),the counterpart of kinetic energy (p. 11). Melody is 
the Streaming force, chordal tension the“restrained force”(p. 69). Like Fetis and 
Vivier, Kurth speaks ofan attraction between tones, Which he characterizes as a“gravV- 
itational force.”The result is a“cohesion”among energy-laden tones momentarily 
“caught” in chords,which representan“equilibrium offorces”(pp. 61, 62).The step- 
wise continuation of a chordal dissonance is thus, according to Kurth, not so much a 
Tesolution (42U16szt9) as a release (dsSU6sWUI) of constrained forces (p. 63; cf THe 
有 egUi7e1eNtt,p. 69). In sum then, Bach?s polyphony is to beunderstood not merely as 
amelodic animation of a preexisting harmonic framework but rather as aconflict of 
reciprocally interacting undercurrents”(pp. 141-42). Just as the Surface of a fuid 
body, e.g., a drop of water, can be understood only by studying its interior constitu- 
tion and the gravitational forces that shape its surface, so tooa theory oftonal polyph- 
ony Such as Bachs mustbegin with the undercurrents, with the forces that give rise to 
the surface properties and configurations.53 

Kurth?s Romi1Nt 帮 C 瑟 CNONO ON C11S1 太 TRI1e1 5 Tistat (1920) broadens and esca- 
lates the energeticist program based on both the style and the aesthetics of musical 
Romanticism.54 In Schopenhauerian language, Kurth locates the origin of Romantic 
harmony in the tumultuous, unceasing ebb and fow of psychic forces. Kurth?s first 
Utterance in 尺 ozLNtC 如 CO captures the essence ofthe entire volume:“Harmonies 
are reflexes 人 fom the unconscious.”The remainder of his book serves essentially as a 
clarification and elaboration ofthis thesis. The 人 amiliar sonic experience we call music 
“is in reality merely its fading away”“Music is a natural force within us, a dynamic of 
volitional impulses . . . Sound is dead. That which lives in it is the will toward sound> 
(pp. 1, 3).“Every Sonority is merely an aurally grasped image of certain energetic ten- 
dencies”; the very nature of harmony is“the infux of unconscious energies into 
Sound”(pp. 11,13).5 Contrary to conventional theoryyand similar to the catchyverbal 
distinction drawn earlier between the sensation of sound (KCl9eib12td209) and the 


53 Kurth, G7zNU4lC9gelt, p. 9. 54 Kurth, Romt0Nttiscpe 五 ZNONIR， PP. 14-43. 
55 Compare G7Udlagez, p. 30:“The resting tone is will toward motion.” 
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Example 3o.2 ”Bach, Inventio in D major, mm. 12-17 


人 僵 一生 全 二 人 | 


Hg 
Hg 
Hg 


让 
他 
昌 
井 
让 
让 


人 


Sensation offorce (Kitexibpjotdz09),forKurth chords arenotsimplysound (Kx9) but 
rather primarily urge (Dax9) (p. 11). The agenda for music theory, then, is clear:“to 
observe the taNs1o7M4tioN of certain te1Si0 PITOcesses into So2Wt4s. Only in this way is 让 
possible to awaken ...anempathy (BAHWjpiez) and sympathetic reverberation with the 
animated creatiye forces,and so to restore onceagain the connection .. .between theory 
and art” (p. 2). Nowhere in all of Kurthys work is his vitalism more pervasive OF pro- 
Dnounced than here. 

In Kurthys world of Romantic harmony, tones coalesce through cohesion and grav- 
itational force into “sensuous>” (tertian) harmonies,or associate in“energetic” (altered 
and nontertian) harmonies, which in disintegrating release potential energy as they 
lead either to yet other energetic or Sensuous harmonies.Abundant musical examples 
illustratethefoundationsand nuances ofchromaticharmonyaseffects ofmelodic,har- 
monic, and tonal energy. Single chromatic inflections in tonicizations Signify the 
incursion of leading-tone energy， in modal mixture the technique of “shading.” 
Multiple infections in highly chromatic chords and in sonorities composed of multi- 
ple “neighbor-note insertions”indicate heightened energy levels characteristic of the 
“intensive” alteration Style.“Tension chords”Straightforward and obscure progres- 
Sions, coloristic“absolute”chords and progressions used fortheirjolting effect,small- 
and large-scale sequences,narrow and broad modulatory plans - these and other tech- 
niques arise from the turbulence of sonified psychic energies. The discussion of the 
Preludes to Acts 1 and 3 of 7Tyistaz exemplify well Kurth?s analytical thinking and style 
(pp. 315-25). Those analyses illustrate characteristic ideas on, among other things， 
tension chords, chromatic sequences, and tonal organization.56 

IfFoxxtdatiomsisKurth?s treatise on counterpointand Ro7iNtiC 妃 Q7MLO) One On chro- 
matic harmony, then the landmark 1,3oo-page, two-volume B1Ucpter (1925) is one on 
form, developed primarily with that composer”s symphonies in mind, but applicable 
in principle far more broadly.57 Despite its problems - analyses are based on heavily 


56 See Bailey, Pyelxade ON1Q TYQNSJGU1UEOL 太 ol TUStat 0Nd FoUde, pp. 186-204; KUrth, RONLC 五 071O1)， 
pp.45-53，62-67, 318-27, 315-18. 

57 Analyses ofeach movement ofthe nine symphonies,as well as of Bruckner?s other instrumental and 
choral works appear in BjxWcp0ter, VOL. II. 
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edited,obsolete firsteditions - Bclperremains valuable for showing howenergeticist 
ideas make intelligiblewhat many contemporaries considered unintelligibleand form- 
less. Kurth teaches that form is“the reciprocal effect, held in constant suspension, of 
force and its control in outlines”a“control of force through space and time>” (vol. I， 
pp. 234, 239). It is“neither the pure streaming of the formation process nor the pure 
fulfillment of borders，bnut rather the transition， the active transformation of the 
former into the latter .. .neither fux nor outline, but rather the lively struggle aimed 
at grasping Something fowing by holding on to something frm.”“The conflict 
between becoming and being is the never-ceasing primordial tension ofthe concept of 
musical form>” (vol. TI, pp. 239-240). Kurth?s ideas hark back to those of organicists， 
with their emphasis on internal growth, and even to those of the rhetoricians except 
thatthefocusisnowonenergyforces,and tension,ratherthan on affect.Ashackneyed 
as SoOme of Kurth?s rhetoric may seem to a reader today, fora musician in 1925 trained 
in thetraditional schools ofstaticharmonicanalysisand formal taxonomy, his writings 
must have been fresh and inspiring. 

The central image in Kurth?s concept of form is the force-wave (Kajbayelle), escal- 
atory and deescalatory undulations that shape the musical fow. In Bruckner”s wave 
dynamics (TY2UexzdyaMij),local phases of growth and decline (Component and media- 
tory Waves, (Teiyellez， ZWiscpexWelez) build toward - and discharge - accumulated 
energy in, apex Waves (Gz 动 /epAoeAej), which subside in a series of reverberatory waves 
(CNacAmeez). Melodic, harmonic, rhythmic, tonal, and orchestrational activity signify 
forces that waxand wanein undulatory phases.Kurth?s analysis (vol. I, pp.28o-9o) of 
the opening (mm. 1-31) from the Finale of Bruckner”s Sixth Symphony illustrates a 
gradual intensification that discharges in thefirstfull statementofthe theme (atm.29). 
Motivic contours and patterning, melodic direction, phrasing, articulation, registra- 
tion, and orchestration promote an overall heightening of tension. 

An isolated tremolo frames Example 30.3, Kurth explains, and gives the passage a 
dynamic symmetry (vol. I, pp. 281-82). It remains throughout as an Undercurrent of 
anticipatory tension while the violins, starting in a high register, drift passively down- 
ward in asyetindistinct melodic gestures. Before the musicebbs toward the suspense- 
ful quivering of the tremolo, Kurth detects hints of restrained energy in the rise and 
fall outlined by F-A-Eatthe close ofthe bass line (mm. 6-7) and, roughly at the mid- 
point ofthe passage, in the momentary Upsurging clarinet line (m. 4) before it is sub- 
Sequently absorbed by the violins” descending fourth (al-e0. In Sum，Example 30.3 
illustratesa microcosmic symphonic wave whose content is bestexplained not in tech- 
nical ljanguage，bnut rather, dynamically, as a design of energetic impulses,“a first 
casting ofsymphonic mist” (vol. I, p. 283). 

We have devoted Several paragraphs to Kurths work because it is so thoroughly 
energeticist in concept，analytical Practice，and expression，more than that of 
Schenker, and even more than that of Halm，whose writings strongly infuenced 
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Example 30.3 ”Bruckner, Sixth Symphony, Finale, mm. 1-7 (reductiom) 


证 芋 牌 举 王 E 圭 演习 
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说 i 吉 DDP 


刚 . 


| 
(二 二 二 三 2 二， 
【全 
0 
上 2 二 二 区 2 遇 
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Kurth，but who nevertheless remains an embryonic energeticist by comparison.58 
Other writers contemporaneous with Kurth，however, articulated ideas in which 
music was also considered as a network of interacting forces, in particular Arnold 
Schering and Hans Mersmann，both students of Kretzschmar (and Mersmann a 
Student of Schering as wel]). 


Arnold Schering. For Arnold Schering (1877-1941), all musical activity boils down 
to the “operation of the basic psychological law of tension and release”wWhether ip 
tempo and rhythm (fast/slovw), melody (ascending/descending), register (high/lovw)， 
harmony (dissonant/consonanb，key (remote/neanD,， and so forth. As with Kurth， 
musical motion Springs from a“play of forces”which constitutes the “bridge to OUT 
Imental experience.”Mnusic is a“symbol”(S2tM-BiO) of life, or human will, and ouUT 
experience ofitis apsychic resonance”with its origins. Even the alternation ofsound 
and Silence is a“small drama of human will.”59 Through hermeneutics,“we arrive at 
an image ofan animated organism by thinking ofit as possessing inner motive forces. 
Webelieve ourselves to be confronted with a system ofactive forces ofdynamic, rhyth- 
mic, melodic, [and] harmonic nature.”In essence, music is based on“nothing other 
than a continuous balancing of feuding sonic and dynamic Principles.>6oe To demon- 
Strate the musical forces in action Schering offers several analyses, two of which are 
particularly interesting: Bachs G minor 所 gue from 7pe TELteytjered CUaviey, Book1 
(CMSikaliscpe Biidt9,pp. 103-o9),and first movement of Beethoven's String Quartet， 
Op.74(pp.118-38).Attheopening ofthelatter (See Example 3o.4), Schering infers an 


58 Allen ForteviewsKurth asthemainfgurein “tension” theory (Dictioxza177 oj7TWye1Nie-CeNtOJ MUWSiC， 
p. 75). See also Bent, 4)iabsis, pp. 46-47. 

59 Schering, MUWsikaliscpe Bildzt9,pp.5;78; 16-17 (KENesjiel, Metscpemille),pp.83,18; “Mnusicis thus 
Simply the audible expression of will”(p. 17). Translations mine. 

6o Schering,“Zur Grundlegung”p. 169. 
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Example 3o.4 Beethoven, String Quartert, Op. 74, first movement, mm. 1-13 


Poco Adagio. 
外 
Violino 让 二 全 后 直 三 下 下 洒 二 
权 
Sotfo VOce 
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Violino II 2 到 9 Y 李 可 
| 全 人 
SottoO 相 和 | SS 人 
全 
上 一 二 地 
viola. 相关 各 三 三 三 三 三 3 本 
ye 用 本 ee 
3SO1iO VOCe 人 Ce 
Violoncello. Ex 区 在 反 本 二 了 2 祈 可 去 去 凤 
全 
二 
Sotto Voce 
0 2 esp1essivo 
到 让 三 三 
人 量 二 二 二 [ 本 人 人 大 本寺 上 
他 ) bp 全 CR 
Cresc. 了 
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三 王 E 址 2 于 
号 oa < 
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草 趟 加 坟 坟 全 2 一 十 坟 二 了 
RCR 本 | 可 本 本 醒 | 本 本 要 本 | 醒 吕 
at 
CTescC. 厂 
多 后 皇 
- 党 加 二 二 直上 可 二 学 于 人 : 
如 0 
CTesC. NS 矿 


aftectofmelancholyand broodingbased on thesot 如 yoce,unstable inversions ofthe Eb7 
chord, an applied dominant to an energetically slack supdominant, abrupt stop and 
pause in m. 2. Other musical events attempt to Undermine and counter the affect， 
including the ascent 位 om ab to db in the first-violin in mm. 1-2,Second, a Steep ascent 
to api in mm. 9-1lo, and an ascending sequence in mm. 11-13 indicating a“pleading?>” 
for relief 

Although Schering maintains that“specific constructive laws . . . lie latent in the 
tones”of the dynamic organism, the ljanguage of his analyses emphasizes musics 
origins in psychic life, its musical manifestation as Symbols, and its Psychological 
Teverberations as affects in attuned and comprehending listeners(“Ve listen to a com- 
munication of feeling 位 om a remote Source”). The unspecifable feelings of tension 
coOnveyed Symbolically in music“have the same reality”as real emotions, which are 
likewise often nonspecific.Thelogic with which symbolic feelings or moods unfold in 
music resembles the course ofour emotional life:“We recognize in [tone connections] 
the refection ofour own volitional and life and moods.26 


61 Ibid.,pp. 169, 17o; MUWSIkalische BiUdo0U9, pp. 17, 8o. 
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From all ofthis it is clear that, for Schering, ouUr enjoyment and understanding of 
musicdepend on empathy (E2otHplp9g),adominanttheme in aesthetics in thelatenine- 
teenth and early twentieth centuries. Kurth, too, relies on empathy as a vehicle for 
analysis. The various technical categories for examining Bach?s polyphony are 
intended “as a 9Uidae 107 9U11NIG eM20tjpic ent (EU9) into Bach?s instrumental 
counterpoint . . . The most essential goal in identifying and observing artistic logic is 
the awakening and stimulating of that art of instinctive feeling (ByNplezs).”As men- 
tioned earlier, Ro7iNt 帮 ic 瑟 C7MLO also speaks of “empathy (Et 访 ez) and sympathetic 
reverberation with the animated creative forces”as the basis fora theory ofharmony.2 

Schering no doubt learned about empathy from two leading empathy theorists of 
thetime,firstTheodor Lipps(1851-1914)atMunich,where Schering enrolled in 19oo 
forasemester,and later JohannesVolkelt(1848-193o),one ofSchering?steachers-and 
latera colleague-atLeipzig University. Atthe heart ofVolkeltyxsempathy theory is the 
notion ofsymbolism and the beliefthat in aesthetic experience feelings dominate oveT 
Semantic and conceptual meanings. Empathy results from a fusion of perception and 
feeling. In aesthetic perception, we encounter both actual and Symbolic meanings. 
Aesthetic behavior chiefty involves responses to Symbolic meanings.These can take the 
form of images Or concepts, as they do in plastic, graphic, and literary arts. But ip 
music, most abstract of the arts, the predominant Symbolisms are that of feeling and 
mood (GeHpjssyMtOoLiR，StMNN0GSSJMLO0o01. Unlike other arts, music dispenses with 
mediatory concepts，wWhich are otherwise necessary for Symbolic meaning. 
“Disregarding all mediation,” Volkelt explains,“certain melodies and harmonies have 
in and ofthemselves similarity with cheerful, melancholy, impish, yearning,and other 
moods.”63 Here we have instances of “pure acoustical empathy>”which begins with 
kinesthetic sensations, and ends in Symbolic moods. Conflating Volkeltys ideas on 
empathy with Kretzschmar's ideas on affective hermeneutics, Schering developed a 
mode ofanalysis that begins with musical statics and dynamics and ends in a Symbolic 
drama of affects. 


也 ans Mersmann. One of the first music theorists to attempt a phenomenology of 
music, Hans Mersmann (1891-1971) acknowledges Halm as his initial inspiration, as 
well as the musical hermeneutics of Kretzschmar and Schering. The theoretical 
Tesearch ofEdmund Husserl, originator ofphenomenology,and two ofphis chiefexpo- 
nents, Max Scheler and Moritz Geiger, left Mersmann dissatisfied because a“pure>” 
phenomenology, though praiseworthy and powerful, is not possible in Mersmann2s 
program of abjlied aesthetics (=analysis).4 His point of departure is“the question 
concerning forces.”Having identified them“laws are Sought according to which the 


62 Kurth, G7WUU4LU9e1, PP. 349-503; RRoN20tiC 瑟 01MLO1)，P. 2. 

63 Volkelt, Systemt dey 4sthe 经 ,vol. ID pp. 177-78,25o, 117,208,28o. 

64 Mersmann“Versuch einer Phinomenologie”pp. 227n, 228n;“ZuUr Phinomenologie:”p. 375. All 
translations mine. 
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Figure 30.1 Mersmann?s graph of Haydn, Sonata in Eb major, Hob. xvI:49, first 
Imovement 


forces arise and develop. This development, the evolution of the forces, is the main 
issue.”Like Schering，Mersmann recognizes and interprets the activity of musical 
forces based on contrasts of tension and release.“The fundamental phenomena of an 
artwWork,” he writes,“are based on acontinual Succession oftension and release phases， 
which penetrate each other in the most varied dimensions.”The objective is “to com- 
prehend all phenomena ofthe art work as an evolution offundamental forces.”65 

Mersmann demonstrates his applied music phenomenology in an analysis of 
Haydn?s Eb major Piano Sonata, Hob. xvI:49,whose dynamicevolution is spawned by 
the contrasting forces featured in the two initial gestures of the piece: an essentially 
arpeggiated,，ascending motive (mm. 1-2，with pick-up), and a scalar， descending 
motive that rebounds Upward at its end (mm. 2-3 with pick-up).“Everything in the 
Sonata, at least in its first movement, is based on the contrast of these two forces” 
(Versuch>”p.259). Mersmann graphs the interaction between the two sets of motivic 
characteristics in a contour diagram of the piece (p. 261) that depicts mounting and 
dissipating tension across the movement (See Figure 30.1). 

In a note on the diagram, he explains that such graphic force-profiles were devel- 
oped in workshops given ata continuing education school in Berlin, which is interest- 
ing because Schering，Halm，and Kurth were also involved in teaching musical 
amateurs. Their energeticist concepts, janguage, and analytical Strategies appealed to 
a broad, cultured but nonprofessional audience. However, behind the general access- 
ibility ofenergeticist literature lies the sophistication of its philosophical and aesthetic 
asSUmPtions.66 


Kurt Westphal Form is also the subject of Kurt Westphals (19o4-) study of the 
Viennese Classical music. He undertakes to clarify the notion of musical form and the 
underlyingconceptofsunity”67 Hedismissesattemptsto deriveformalunityadditively 


65 Ibid., pp. 23o, 376. 
66 Ibid.,261n. Cf Schering, Preface to WMSIRaUScpe Bido19; also Rothfarb,， BUS K320 态 CS THeo7ist 0 
4J00)5 坊 PP. 5-6, 10, 17, 19. 67 Westphal, Dey Be&g1irdey7MUSIRaLScpe Fo ppP. 9-16. 
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by piecing together motives,phrases,etc.As with the gestaltists,he stressestheneed to 
approach form holistically, by postulating a dynamic whole from which parts may be 
resolved analytically,but only as functional components that promote a Synthetic 
whole. For Westphal that whole is adynamic phenomenon, characterized as a“proceS- 
Sive curve” (TENaxK ze), which “holdqs the parts together, determines the function 
that they flfill for the whole，creates relationships among the parts, and imparts 
meaning to them with respectto the greater wholeto which theybelong”(pp.47-49). 

Westphals processive curve, like Kurthys force-wavey is made Up of constituents 
whose fnction depends on the overall, multilevel tectonic structure to Which a com- 
ponent belongs; the dynamic disposition of local curves can be only be evaluated rela- 
tive to larger ones. Westphal illustrates the idea with an excerpt 人 om the first 
movement of Mozart's Piano Sonata,K.284 (mm.17-21).The dynamicfunction ofthe 
passage-a“vamping”onanA major chord as dominant ofD - might be construed as 
hovering, the drive of the preceding passage (mm. 13-16) being momentarily held in 
Suspension. However, the overarching processive curve ofthe music to m.21 indicates 
an ongoing dynamic escalation, a continuous rise in tension fom m. 1 on. The accu- 
mulated tension Streams into mm. 17-21，wWhich are Swept along in an ascending 
dynamic spiral and thus do not hover. The sense of suspension that the passage might 
have conveyed in another context is Superseded by the encompassing curve.68 

Westphals theory ofform, like Schering?s,Kurth?s, and Halmys, relies on listeners” 
TeSsonance with, and mental processing of musically intrinsic, shaping forces. We are 
drawn into and empathically participate in the musical How. Music theory and cogni- 
tive psychology intersect frequently, explicitly or implicitly, in energeticist writings. 
Establishing a theory of music, Kurth a 伍 rms, involves not merely hearing and inves- 
tigating Sonic events as technical or acoustical phenomena, but rather delving deeper， 
“to the primordial processes in ourselves . . . The forces activated in us are projected 
他 om within onto the Surface，where they take shape . . . Musical activity merely 
expresses itself in tones, but it does not reside in them.”69 Similarly, for Westphal 
“form as evolutionary curve cannot be read ffom the anatomical structure of the worK 
of art (insofar as that Structure is visible in the organization, arrangement, SUccession 
of components). Rather, it acquires its reality in the aural process, a reality Which is 
therefore a Purely psychic one.”79 


Late twentieth-century reverberations 


Although the orientation of the twentieth-century energeticists discussed here is 
toward technical analysis,，they do not attempt to concretize their psychological 


68 Ibid., p. 6o. 69 Kurth, G7dlagez, p. 7. See also MSIEbSycpolo9qie, ppP.X, 10. 
7o Westphal, Beg7t 态 p. 52. 
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Speculations，or to quantify their analytical fndings about the details of music?s 
dynamic properties or about the contours of a work as a Whole (Westphals curves， 
Kurths waves, Halmy?s drama offorces). Instead,based on intuitively sensed intensities 
they interpret musical events energetically, and narrate a Work as a series of function- 
ally defined, interrelated dynamic events that we follow empathically The emphasis is 
on revealing and explicating qualitative characteristics and their psychic resonance 
rather than on quantifying or Systematizing them. Those latter tasks have fallen to 
more modern-day authors, music theorists and psychologists. Among others, Steven 
Larson, Fred Lerdahl,and Carol Krumhansl have published studies aimed at quantify- 
ing and experimentally testing for awareness of musicxs dynamic properties. Steven 
Larson has defined three Specific musical forces “musical gravity”“musical magne- 
tism>”and“musical inertia?) and built computer models based on an algorithm that 
quantifies their interaction. Fred Lerdahl proposes a similar algorithm as a part of his 
method for calculating tonal tension,and Carol Krumhansl reports the results ofaural 
experiments that Show how listeners segment musical experience and respond to 
musical tension over time. Both ofthe last two Studies center on the first movement of 
Mozart”s Piano Sonata in Eb major, K. 282. Interestingly, Krumhansls data coOrrobo- 
rate the results of Lerdahl"s analytical methodology, which is based on the hierarchical 
branching model developed in 4 Gexeyatiye THeo7 of7DNQL MUWSIC.71 

The legacy of Schering，Halm, Kurth，Mersmann, and Westphal is still strongly 
evident in the work of Victor Zuckerkandl and Wallace Berry, the former in the aes- 
thetic, the latter in the analytic domain. With Halm, Zuckerkandl calls the dynamic 
qualities of tones“the proper musical quality>”having nothing to do with the exte- 
Tior“physical event”of tones, but rather with interior quajities perceived in con- 
Sciousness.72 For Zuckerkandl as for Schering, tones are dynamic Symbols (chap. 6): 
“The meaning of a tone . . . lies not in what it points to but in the pointing itself . . . 
When meaning sounds in a musical tone, a non-physical force intangibly radiates 
from its physical conveyor.”In the same Special sense in which we Speak of religious 
Symbols“we can speak of the tones of music as dynamic symbols. We hear forces in 
them as the believer sees the divine being in the symbol”(Soxjd Nd Si0o1 PP. 68， 
69). LikeKurth, Zuckerkandl calls“Musical contexts . . . 70O1 COnteXts, kinetic con- 
texts.”Tones are musical only insofar as they are“conveyors of a motion that goes 
through them and beyond them. When we hear music， what we hear is above all 
motions”(p. 76). 

The forces we hear in tones are, according to Zuckerkandl, directional tendencies 
(the symbolic“pointing”attribute), which result in a continuous sense ofexpectancyy 
an idea that anticipates the work of Leonard Meyer and Eugene Narmour (implica- 
tion-realization model of perception).“No musical tone is Su 全 cient unto itself. .. . 


71 Larson,“Musical Forces”; Lerdahl,“Calculating Tonal Tension2”; Lerdahl and Jackendofft 4 
Geexatiye 7Neo1 of7T0UALAMIS1C Krumhansl,“A Perceptual Analysis of Mozart"s Piano Sonata K. 282.2” 
72 Zuckerkandl, Soxd 0N0 9SJM1b01, PP. 21-23. 
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[Ajseach musical tone points beyond itself...wetoo...listen tenselyand expectantly 
for each next tone” (p. 94). The directional tendencies are produced against the back- 
ground of the (traditional tonal) scale as“dynamic field”conceived along the lines of 
Fetis and Vivier,where scale degrees are either reposeful (stable) or possess attractional 
forces (pp. 95-1o4). 

WhileZuckerkandlbsbook,with itsfewysimpleexamples,isaccessibletomusiclovers 
andamateurs,Berry?s detailed inquiry into StUctyUalPoolctio15 友 Msicis clearlyforpro- 
fessionalsand advanced students ofmusictheory.Thestudyaimsatacquiring“a better 
understanding of [musical] structure and experience:”and to deal comprehensively 
with“syntactic process in which music can be said to have meaning.273“Meaning”here 
refersto“contextuallyshaped processesofmountingandreceding intensity”which are 
“offundamental importance in the musical experience”wphere “如 oUIAt QQ el are 
cofunctionallyengaged>”(p.26,emphasis Berry?s).Such processesinvolvechangeinone 
OFr more musical parameters (pitch，harmony，key，rhythm，texture，etc.)，Like 
Mersmann and Westphal, Berry Sets out to explore music?*s "actions” as evident struc- 
tural and expressive properties within an “intensity”curve, where “zlte1151es deyelob 
Ciddeciite,and...analogous feelingis induced”(p.4,emphasis Berry?S). 

In three large chapters, on tonality, texture, and rhythm and meter, Berry Presents 
numerousanalysesthatillustratebyvarious graphical means the progressive, recessive， 
Static, and erratic (irregular) phases that create intensity curves. In comparison to his 
energeticist forerunners，wWhose repertorial scope is comparatively limited (mainly 
Bach, Beethoven, Bruckner, Berry deals with music from Gregorian chant up to OUT 
own day (Berio, Boulez, Carter, Nono). In the chapter on tonajity, analyses reveal the 
dynamics of tonal action: expanding a key?s resources toward remote regions (pro- 
gression2), and narrowing toward tonic (recession”PpPp. 84-85，86-87). Mozarts 
Piano Sonata, 民 . 332, first movement, is a good example (p. 45), as is Liszt's third 
77y01NSCe1deNtrLEttde (pp.57-59,with Fig. 1-2). Tension (instabijlity) and release (Stabil- 
ity) again play a key role. In a process similar to Lerdahls tension calculation, though 
notas precisely defined, Berry offers a profile oftonal relations among nearand distant 
keys in two Songs of Hugo Wolf (Fig. 1-4, p. 83).74 

The work of many other twentieth-century music theorists can also be aligned with 
energeticist thought. Paul Hindemith, for instance, classified chords based on their 
interval content yielding sonorities of varying harmonic tension. According to their 
degree of intensity, a Succession of sonorities (tonal or nontonal) may exhibit“har- 
monic fuctuation.”Franz Brenn?s concept of form as wave-dynamics recalls that of 
ErnstKurth whosenotion ofform as wave-dynamics is foreshadowed by Leo Funtek.75 
The psychological dimension ofenergetics and its emphatic foundation evident in the 
work of Schering, Halm, and Kurth has been developed by a number of American 


73 Berry, SixctQL FRIOtCtO11S, P. 1 74 Ibid.,pp. 85-86, 138-42. 
75 Hindemith, UVjzpte7mayetsW19 11 7D01154 达 ,Vol. I, p. 120; Brenny FD7NL 1 de7 MI 太 , p. 28. 
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music theorists. As already pointed out, the implication-realization model of cogni- 
tion developed by Leonard Meyer and Eugene Narmour is in its teleological 
ramifications clearly energetic. Using Mark Johnson?s and George Lakoffs image 
Schemas ofbody movement, Janna Saslaw is able to analyze language such as that used 
by Riemann and showits reliance on metaphors ofinternallyexperienced forces. Work 
by Lawrence Zbikowsky has also attempted to incorporate energeticistnotions within 
his broad conceptual models of musical cognition.76 In a similar vein, writers such as 
Fred Maus, Marion Guck, and Gregory Karl have developed narrative approaches to 
the analysis of music that rely Upon energeticist notions of dramatic agency and 
dynamic empathy.77 


If the subjective element of energetic analysis is vulnerable to criticism (Halm，we 
recall, tried to purge all qualities of aftfect, mood, feeling, program, and personality 
from his analyses), it nonetheless seemas to be difficult to avoid in practice. Unless 
analysis is to be no more than a lifeless, formalistic taxonomy of musical events, 让 
Seems desirableand perhaps inevitable that description willengagenotonlyreason but 
also feeling.“Taking the step 位 om the musical to the psychological is unavoidable: 
Schifke remindsusj“Theimages offorcethrough which the present sees music cannot 
lay claim to objective and generally valid truth. 

Today, we may recognize in Schifkexs comments some of the same criticisms that 
have recently been leveled at formal theoretical analysis by critics both within and 
without the field of music theory. More and more, the heavily positivistic, formalist 
approaches to musical description that so characterized the enterprise of music analy- 
Sis in the late twentieth century seemas to be receding. Ifsuch formal Structural analy- 
Sis has by no means been fully displaced - and we should hope that it never will be 让 
music theory hopes to claim any form of continuity as coherent intellectual tradition 
-then energeticisttheory still can haveasalutaryinfuenceasafruitful historical point 
of reference.And with epistemological adjustments,itmayalso serveasamodelforthe 
evolving critical methods of contemporary music analysis. 


76 Meyer, BoblaitG MUWSic Narmour, THe 4N00S1S ON10 Cog1 丰 OU OFMelodic CoNtzexib; Saslaw “Forces， 
Containers,and Paths”; Zbikowskij“Metaphor and Music Theory.” 
77 Karl,“Musical Plot?”; Guck, “Analytic Fictions”; Maus, “Music as Drama.” 
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ROBERT GJERDINGEN 


The psychology of music is a subfield of Psychology that addresses questions of how 
the mind responds to,imagines,controls the performance of and evaluates music. The 
history of this subfield has been greatly infuenced by the major trends and develop- 
ments in the parent discipline, and the organization ofthis chapter follows the tradi- 
tional rubrics of that history. Earlier in the twentieth century there was a frequent 
distinction made between 7oxzbpsycpoloyie (the study of vibration, the ear, and the sen- 
Sation of Sound) and MsS1pbsycpolo9qie (the study of music as a form of cognition). 
Though the distinction seems less clear-cut today, this chapter recognizes its histori- 
cal force and focuses on the latter category, With the former receiving extended treat- 
ment in Chapter 9, passim. 

Since atleastthe seventeenth century, proponents ofone or another theory ofmusic 
havefrequentlyused the psychologyofmusicasatouchstone.Theyassertpropositions 
in the general form of “musical relationship has a valuation because there exists a rel- 
evant phenomenon or Principle in the psychology ofmusic.”For example, one might 
view Rameau as having asserted that “the fifth and third,as progressions ofthe funda- 
Imental bass have the qualities of being good, natural, and fitting because Sauveur and 
other acousticians have Shown these intervals to be present in every musical tone, as a 
macrocosm within a microcosm.”Or Riemann could be viewed as having asserted that 
“harmonic relationships based on progressions of a major third or perfect ffth 
between the chordal 'roots” have the qualities of being directly intelligible and foun- 
dational because Helmholtz and other physiologists have shown that the frequency 
analysis ofthe inner ear privileges these intervals.”Developments in the psychology of 
music thus shift and reestablish the ground on which are based propositions in the 
theory of music. 

As a less well-known example of how the discourse of a music theory can have its 
roots in psychological principles and premises，one might consider a treatise on 
harmony (1862) by Abramo Basevi.: Basevi, widely recognized as one the nineteenth 
century?s most astute critics of Italian opera, and of Verdi in particular, felt a growing 
divide between theoretical precepts handed down from theeighteenth centuryand the 


1 Basevi, IttrodxzioNe 0d 201 NUOVO SisteaU CQ7MONQ [Introduction to a New System of Harmony]. 
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actual musical practice ofhis time (p. 4).2 To reconcile the expressive techniques of his 
day with the stricter traditions ofthe past, he proposed two Principles borrowed from 
the psychological literature:“sensation”and“perception”(p. 95). Laws of sensation 
areapplicable to tones erse and outside of a particular musical context. Laws of per- 
ception depend on learning and expectation. Thus, while sensation is constant OVeT 
the centuries, perception changes (p. 10). Basevi goes so far as to assert that a Sound 
“perceived”has su 伍 cient psychological force to trump a sound“sensed”(p. 11). In 
this book ostensibly about harmony, Basevi restates and encapsulates the nineteenth- 
Century debate over the importance, butalso thelimits,ofsensation as an explanation 
forhuman cognition. His wise and,for music studies, innovative coOntrasting ofsensa- 
tion and perception (what today might be termed “bottom-up”and“top-down2> 
factors), though rarely cited, comes close to the actual practice of musical explanation 
evidenced in most classrooms. 


The foundations ofmodern psychology 


The study of the mind has long been the province of philosophy. Many passages in 
ancient Greek texts can beread as addressing Psychological questions,and the work of 
Aristoxenus (fourth century BCE) on musical problems displaysan empirical benteasily 
mistaken for currentformulations. Butitis with philosophical texts ofthe seventeenth 
Century that historians See the new orientation toward sensing and thinking that 
would develop into the foundations of modern psychology. 

We have inherited so much ofthe world-view ofthese authors that their originality 
can be di 全 cult to convey. One is reminded of the schoolboy who objected to reading 
Shakespeare because it was fll of cliches. A _ contemporary of Shakespeare and 
Monteverdi was the philosopher Sir Francis Bacon (1561-1626). In his 4dvizzceteNt oF 
Zea1mt1z9 (160o5), he departs from the long canonist tradition of music as a Science of 
numerical relationship and focuses instead on music as both sensation and a mode of 
coOnveying ideas or feelings.Though the schoolchild oftoday will likely say that music 
is “about feelings>”the idea was nota clichE in 16o5: 


Is not the precept ofa musician, to fall from a discord or harsh accord upon a concord 
OFr SWeet accord,alike true in affection? Is notthe trope ofmusic, to avoid or slide from 
the closeor cadence,common with thetropeofrhetoricofdeceiving expectation? Is not 
the delight of the quavering Upon a Stop in music the same with the playing of light 
Upon the water? (Second Book, v, 3) 


Bacon expounds on emotions, expectations, and the quality of sensations as 这 they 
were the very Stu 华 of music, whereas only a few generations earlier any reference to 


2 See for example, Della Corte, Za czica MUNSiCaLe e7 cz 访 C1. 
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Such topics could have occurred only in a poetic context. The change was evident to 
Bacon?s generation. Music historians may well hear echoes of Monteverdis 思 Na and 
SecoNda baU 姑 CU When in Bacon?s NovWM O79U0NUML (1620, “A New Instrument>), they 
Tead: 


Let there exist, then . . . two Sources, and two distributions of learning, and in like 
manner two tribes ... of philosophers . .. Letus wish that [the cultivators of received 
dogma] prosper as they desire in their undertaking,and attain whatthey pursue. But 让 
any individual desire . . . to penetrate Still further . . . to know to a certainty and dem- 
onstration, lethim, as atrue son ofscience ...join with us. (Preface) 


Bacon?s program has come to be known as British empiricism, and his“true Sons of 
Science” Seized upon music as an integral part of mental life. One ofthem, John Locke 
(1632-17o4)，a _ contemporary of Corelli，clearly articulated Subjects that remain 
Central to the psychology of music. His Bssay Coxzce7N1G 五 10 Ltde7sta11d1I (1690) 
takesup auditory imagery,the holistic nature ofa melody, attention, performance,and 
memory by association: 


Sounds also, besides the distinct cries of birds and beasts, are modified by diversity of 
notes ofdifferentlength puttogether,which may make thatcomplex idea called a tune， 
which a musician may have in his mind when he hears or makes no Sound at all, by 
reflecting on the ideas ofthose sounds,so puttogether silently in his own fancy. (Book 
II, Chapter 18, Sec. 3) 

Thusatriangle,thoughthe parts thereofcompared one to another be relative,yetthe 
idea of the whole is a positive absolute idea. The same may be Said of a family, a tune， 
etc. (Book II, Chapter 25, Sec. 0) 

Custom settles habits of thinking . . . which，by often treading, are worn into a 
Smooth path, and the motion in it becomes easy and as it were natural . . .A musician 
used to any tune wil find that, letitbut once begin in his head, the ideas ofthe several 
notes of it will follow one another orderly in his understanding, without any care OF 
attention, as regularly as his fngers move orderly over the keys ofthe organ to play ouUt 
the tune he has begun, though his unattentive thoughts be elsewhere a wandering. 
(Book II, Chapter 33, Sec. 6) 


Though Locke and others posed many of the core questions of the psychology of 
music in the seventeenth century, so little was then known about the nature of vibra- 
tion, the ear, the nervous System and the brain that even the most ardent “sons of 
Science”did not venture to answer them empirically. Seventeenth-century achieve- 
ments in mechanics did lay the foundations for eighteenth-century discoveries about 
the physics of vibrating Strings. And the eighteenth-century fixation on Imatters of 
taste, Sense, and sensibility (Etb1pjt4saMpe 太 did lay the foundation for nineteenth- 
century Studies of sensations (Bij10UNIGe1)，But the beginnings of successful 
attempts to Useevidence gleaned from carefully controlled experiments to connectthe 
musical mind with its sensate body date only from the second half of the nineteenth 
Century. 
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Structural psychology and act psychology 


Auguste Comte (1798-1857, father of “positivism>), displaying the hubris, teleology， 
and obsession with progress characteristic of many nineteenth-century authors, held 
that explanations (and civilization generally) pass through distinct stages.3 The first is 
theological, in which explanations are grounded in the supernatural. The second is 
metaphysical, in which explanations depend on positing universals and other grand 
abstractions. Finally,the third and ultimate stage is positivism, in which one “seeks to 
Coordinate observable facts and find descriptive ljaws ofnatural events.24 Comte”s pre- 
Scriptions are caricatures,and yet they capture the general program thatanimated the 
pursuit of science in European Universities, especially in the second half of the nine- 
teenth century, and especially in German-speaking ljands. Carefully controlled obser- 
vation Would lead to accurate description which in turn would lead to the Proper 
Understanding ofthe ljaws ofnature. 

Strictly speaking，the nineteenth-century German University did not recognize 
Psychology much less the psychology of music, as a discipline. Instead, psychology 
constituted a problem attacked from “above”by philosophy and“below>”by physiol- 
0ogy. Wilhelm Wundt (1832-1920), Son ofa Lutheran pastor, Was trained as a physiol- 
ogist and held an important chair in philosophy at Leipzig, where he established in 
1879 whatis widelyregarded asthefirstmodern psychological research ljaboratory. His 
laboratory became the center of“structural psychology>”which charted the physiolog- 
ical constituents of consciousness. As a onetime assistant to the brilliant physicist and 
physiologist Hermann von Helmholtz (whose work is discussed in Chapter 9, pp. 
257-62), Wundt had adopted the widely prevalent idea that individual nerves carry 
“specific nervous energies” to the brain (1874). Each signal represents a unique Sensa- 
tion, and an inventory of all such sensations would catalogue the elements of con- 
Sciousness,just as the periodic table today catalogues the elements of matter.5 

Franz Brentano (1838-1917), a Dominican priest and professor of philosophy in 
WiirzburgandlaterVienna,founded the moreloosely defned “act psychology>”which 
focused on the acts and processes that he felt were the overt products ofconsciousness 
(1874). His philosophical infuence became more widely disseminated through 但 mous 
Students Such as Edmund Husserl (1859-1938)，Sigmund Freud (1856-1939)， 
Christian von Ehrenfels (1859-1932), and the philosopher Carl Stumpf (1848-1936). 
Stumpf rose quickly to prominence. After completing the first volume of his 
70zbpsycpologie in Prague(1883),Pe was given professorshipsatincreasingly prestigious 
Universities, eventually establishing an institute of psychology in Berlin that came to 


3 Comte, Coz1s de pzlosobjpie ositiye. 4 Brennan, 再 isto7) 0N1Q 9ystejls of Psychology p. 87. 

5 Edwin G. Boring, professor of psychology at Harvard during the first half of the twentieth century， 
wrotewhatarewidelyacknowledged asthe greathistories oftheearly days ofpsychological experiment. 
His work forms the basis ofmost general histories ofpsychology, and the clarity thathe broughtto this 
most di 伍 cult topic is remarkable. Three ofhis many works are listed in the Bibliography, p. 979. 
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Trival Wundt?s. (For a Synthesis of Stumpf”s ideas, see Chapter 9, pp. 262-65.) Wundt 
and Stumpfembodied different sides of several sociological, intellectual, and Profes- 
Sionalfaultlines ofthelatenineteenth century. In 189o,these two giants,1like Wagner?S 
Fafner and Fasolt, began a great battle over what seemed like a Small problem in the 
Psychology of music. 

AstudentofWundt"s, Carl Lorenz,had published a paper in which he reported that 
Subjects in an experiment made comparisons of the sizes of musical intervals which 
Suggested that the perception of tone height was more linear than logarithmic (189o). 
Thustheestimated middle ofan arbitrary musical interval would lie closerto thearith- 
metic than to the geometric mean, a result that would contradict not only the newly 
minted and highly prized psychosensory laws of Ernst Weber (1795-1878) and Gustav 
Fechner (18ol-87), but also the whole history of music theory with its elaborate cal- 
culations of “harmonic”means (See Figure 31.1). 

Stumpfstarted the fght.5 His considerable background in music (he had composed 
by age ten,established the Berlin PHpoxpoqyyaN 47cjpz,and was mentor to the ethnomtu- 
Sicologist Erich von Hornbostel) and his standing as the author of 7Dzjsycpolo9yie (vol. 
LI,1883; vol. II, 189o) were not the only underpinnings ofhis discontent. Stumpf like 
Wundt, believed in the careful observation of onexs own mind - introspection - as a 
linchpin of psychological inquiry. But against Lorenz?s 110;O0o Observations of non- 
experts he settheintuitions ofhis ownand otherhighlytrained musical mindsas being 
equally valid. Stumpf the philosopher and mnusician knew the truth of what the 
physiologist could only approximate, and he viewed empirical psychology as merely 
propaedeutic to“higher philosophical concerns.27 

Stung by Stumpf>s sixty-Sseven-page refutation of Lorenz, Wundt counterattacked 
(1892). His assertion that“whoever would frther the psychology of tone must have 
Something more than musical experience”was aimed directly at Stumpf though 
Wundt himself was 包 mous for advocating introspection as a Starting point. Wundt?s 
laboratory, in a variety of studies, had been attempting to define what his student 
Edward Titchener (1867-1927，later professor at Cornell) described as the“full 
TeSources of the normal mind>”(1896).“The Structural psychology of Wundt and 
Titchener had a threefold aim: to describe the components of consciousness in termas 
of basic elements, to describe the combinations of basic elements, and to explain the 
connections of the elements of consciousness to the nervous System.”8 Titchener 
Teported 11;600o“conscious elements”of audition (i.e., discriminable pitches), each 
“distinct from all the rest, and altogether simple and unanalyzable. Each one may be 
blended or connected with others in various ways, to form pexcebtiops and iaeas.”EFor 
Wundt, the manner in which a musical expert “blended or connected>” the basic ele- 
ments wasaproblem separate 位 om establishing the identity ofthoseelements through 


6 Stumpf “Vergleichung der Tondistanzen.” 7 Ash, Gestz 上 ti Poycpology, p. 31. 


8 From Titchener, 47 OUtzte of psychology (1896), quoted in Brennan, 瑟 isto7 Nd SStels of PSyCpology)， 
P. 149. 
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Figure 31.1 The controversy between Wundt and Stumpfcentered on fnding the 
proper function for relating two frequencies to their perceived musical distance. As 
traditionally defined, musical intervals have a logarithmic relationship to frequency 
(e.g., two frequencies in the ratio of2:1 will be perceived as being an octave apart， 
regardless ofthe Specific frequencies involved). Lorenz?s experiments SUggested that 
in Some cases a linear relationship existed between two frequencies and their 
Perceived distance (e.g., the 位 equencies 1,2oo and 1;,1oo Hz, which are 1oo 再 Z apart， 
might seem to be the same distance apart as the frequencies 200 and loo Hz). The 
modern measure of musical distance is based on "critical bands”and falls between the 
functions advocated by Stumpfand Wundt. 


experimentation. If Stumpf did not like those results, then perhaps he was, to Use 
Bacons metaphor, in the wrong tribe. 


Four more rejoinders were published, each more shrill and exasperated in tone.?9 At 


a Century?s distance,all the fuss about measuring intervals may seem overblown, more 
a function of male territoriality than of science. Yet the positions Sharpened in that 
engagement continued to assert themselves. The field itself eventually split, with the 
Wundtians pursuing the “bottom-up” investigation of the auditory System 


9 See Boring,“The Psychology of Controversy.” 
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(7ozbpsycpolo9qie) and the Stumpfians developing“top-down,”Gestalt psychology (see 
below) and what ErnstKurth (1886-1946) termed Mzxsilbpsycpoloqie (1931). Musicians 
Still deride psychologists for not being adequately “musical,”and psychologists Still 
laboratestablishing the psychological foundations ofmusicians” poorly defined intui- 
tions.!9 Syntheses that reconcile opposing positions often come decades after the 
dispute. Today, forexample,we may surmise that Lorenz?s Subjects were revealing the 
importance of “critical bands:”11 “an intermediate measure between frequency and 
log frequency”1 that is determined by the fine-scale neurophysiology of the inner ear 
(See Figure 31.1). Wundt?s obsession with controlled observation was indeed pointing 
toward a better understanding ofthe“basicelements>”yet Stumpfwas rightin distin- 
guishing them from the“perception and ideas”of the expert. In the Same regard， 
Stumpf>”s statistical analysis of differences in the way Lorenz?s Subjects responded to 
Situations wherea“middle” pitch could or could notfall on ascale tone (e.g.,the major 
third ci-er has a middle pitch of di, whereas the minor third ei-g: has a middle pitch 
that falls outside of the standard twelve chromatic pitches) became typical of modern 
techniques ofusing computational measures to distinguish“nature” 位 om “nurture>” 
(Vergleichung der Tondistanzen 189o). In Comte;s terms, perhaps both sides in the 
Stump 仁 Wundtcontroversyhad too quickly posited universals that obscured the coor- 
dination of “observable facts”and delayed the discovery of more encompassing 
“descriptive laws of natural events2 


American functionalism 


In contrast to Wundt's Structuralism,“the American psychologists who had been 
trained in Germanyimposedafunctional interpretation on structural psychologywhen 
they returned to America . . . Functionalism was an orientation in psychology that 
emphasized mental processes ratherthan mental contentand thatvalued theusefulness 
of psychology.”13 As an early example ofthis different orientation, we may look to the 
191o dissertation at the University of Chicago by W. Van Dyke Bingham (188o-1952). 
Binghamwasastudentbothof JamesAngell(1869-1949,whohadstudied with William 
James [1842-191lo] at Harvard and in Germany at Halle with Erdmann) and of Hugo 
Miinsterberg (1863-1916,who wasastudentofVWundtand whom Jamesthen brought 
to Harvard).Angelbsinfuential Pswycpoloqgy (19o4)proclaimed that“ourpurposeis...to 
adoptabiological pointofview...andtoattempt...toseejusthowthemindaidsinthe 
adjustment ofthe psychophysical human organism to its environment.2” 

For his topic, Bingham chose the“melody problem.”He set out a series of hypoth- 


33 《5 


eses Concerning melodic“unity>”“relationship 交 and “tonality”and then tested his 


10 Gjerdingen, “An Experimental Music Theory?” 
11 Plomp and Levelt,“Tonal Consonance and Critical Bandwidth.” 
12 Huron and Sellmer“Critical Bands.>” 13 Brennan, 囊 jsto7) ONQ SJSstejls o PSycpolagy，P. 164. 
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Figure 31.2 The“Lipps-Meyer”Lavw predicts an “eftect of finality”for a melodic 
interval thatends on a tone which, in terms ofan idealized frequency ratio, can be 
Tepresented as a power of two. Therearean infinite number ofsuch ratios, but Lipps， 
Meyer, and others ofthat time Usually restricted their discussions to the“normal>” 
intervals ofthe diatonic scale. As shown on the staff, the open noteheads represent the 
notes With an "effect offinality”as predicted by the law. 


hypotheses with a series of experiments. In melody studies from this period, a much- 
discussed issue was the “law ofthe number 2?” (see Figure 31.2). This law - the asser- 
tion that in pairs of tones, 过 one of the tones has, as its number when the interval is 
eXpressed as a ratio, a power of 2, then that tone functions as a psychological “center 
of gravity”- was first proposed by Theodor Lipps (1851-1914, also a logician) and 
taken Up by Max Meyer (1873-1967), who in 1896 completed the first dissertation in 
Berlin supervised by Stumpf The status ofthese scholars notwithstanding, Binghams?s 
experiments Suggested that “the law of finality of two-tone melodies did not tell the 
Whole Story.214 


Two melodically "related”tones tend to establish a tonality. (p. 34) 


The tonality consists in the 4 好 txde of which the image is merely the Superficial mani- 
festation or sensory core. One can imagethetone of32o d.vV. [= 了 Hz] asatonicin thekey 
ofeorasamedian in the key ofc,and the auditory image will be identical in the two 
cases, but not the total psychosis. There will be an entirely difterent organization of 
exXpectations,an entirely differentattitude,an entirely different set ofanticipations and 
demands, a preparedness for one Set of experiences, butnot for another. (p. 37) 


三。 


What Bingham describes as his“motor theory of melody>”is couched strongly in 


Angelbs terms ofan “organism>” and its“environment>: 


Every melody, like every other experience Which is a“whole”must have . . .“a begin- 
ning, a middle and an end.”A motor theory of melody finds the “beginning”in the 
Upsetting of established muscular tensions Which the onset of the tonal sequence 
involves . . .The“middle” includes the taking of the proper "attitude the organiza- 
tion ofasetofincipientresponses,and then,as thetonal sequence proceeds,the making 
of these responses explicit and overt in the acts of responding to the successive tones. 
Each tone demands a Specific act ofadjustment for which a general and also a more OF 
less Specific preparation has already been made,and each contributes in turn to the fur- 
thermore definite organization ofthe total attitude. Ifa tone appears which is ofsuch a 


14 Bingham, Stxdies zz Melody, p. 34. 
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pitch that an entirely new adjustment is necessary, that tone is Unrelated: Unity is 
destroyedi the Succession of tones is not a melody. But 让 the nevw tone is So related to 
its predecessors that it institutes a response which is in part a continuation of the act 
already in progress,the unity is preserved . . .The “end>”comes only with the arrival of 
aphaseofthe complexongoing activities in which thebalanced tensions can merge into 
each other and harmoniously resolve their opposing strains. This becomes possible 
when a su 但 ciently definite set ofexpectations has been aroused and then satisfied. (PP. 
81 企 ) 


Bingham?s discourse has clear affinities with that of Angells most 乌 mous student， 
JamesB.Watson (1878-1958),whoseearlier dissertation was entitled 4721U0LECUCUO11: 
7TNe PCcHpical DeyelobyteNt orthe Tite Rat(19o3) and who was the great early exponent 
of behaviorism. But it also foreshadows the much later doctoral work at Chicago by 
Leonard Meyer (See belovw). 

The mostAmerican ofAmerican functionajlists was, ironically, born in Sweden. Carl 
Seashore (1866-1949, neE Sjostrand) came as a boy to a Swedish-American settlement 
in Boone County, Iowa. He worked summers on the family 人 farm, learned English,and 
qualified to attend the Swedish Lutheran college of Gustavus Adophus in Minnesota 
(Seashore?s father wasalay ministerD).After graduating asvaledictorian (1891),he went 
offto Yale to Study with George Ladd (1842-1921,a Protestant minister) and Edward 
Scripture (1864-1945,Student ofVWundb. Yale granted him its first Ph.D. in psychol- 
0ogy and he was later recognized as“easily the most distinguished”ofthe graduates of 
that laboratory.15 Seashore returned to Iowa and developed in Iowa City the most 
extensive program in the psychology of music that the world had yet seen. He pub- 
lished extensively, became Dean of the Graduate School (19o8; Stumpf had become 
Rectorin Berlin),and led thewayinadaptingorbuilding newtechnologyforthestudy 
of musical performance. A $2oo,ooo research grant by the Bell Laboratories in the 
193os gives some indication ofthe magnitude ofhis enterprise.16 

American psychologists in the age of Teddy Roosevelt lived in a different society 
than their German counterparts in the age of Kaiser Wilhelm. Applied psychology 
directed atraising the masses,wasnotapriorityinaGerman educational system where 
“powerful and well-established social mechanisms . . . governed the selection . . . both 
ofindividuals and ofprograms.”17 German Scholars were an elite and tended to report 
Studies based on relatively few subjects (in Stumpf>s case, often on Stumpfalone). But 
in the New World“instead offunctioning as a repository of preindustrial patterns, as 
it did in Germany, . . . education [in America] quickly adapted itself to provide an 
almost perfect refection of the requirements of the new industrial order. The chief 


15 Boring,4 istomDy opBxbe7zleNtal PsyCHology,P. 528. 

16 Ashortbutvaluable biography ofSeashore was prepared by John Kendall, then head ofthe psychol- 
0ogy department at Gustavus Adolphus College,and published October 21, 1977 in Facx 岁 ) Notes,an in- 
house publication at Gustavus. I would like to thank the Gustavus archivist, Chester Johnson, for his 
kind assistance in providing me with this material. 

17 Danziger “Social Context and Investigative Practice”p. 27. 
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agents of this process were the new educational administrators who provided applied 
psychology with its most important and most reliable market.”318 

Seashores Psychology of Masical Teit (1919), a monograph “addressed to students 
ofapplied psychology>”(p. viil, established his public reputation and offered valuable 
toolsto theeducationaladministrator. Francis Galton (1822-1911),acloserelativeand 
advocate of Charles Darwin (18o9-82),had pioneered the study ofinherited traits and 
abilities through statistical methods. As Seashore Says)“The stress of [World War 可 
forced our army to adopt psychological methods for the selection and rating of the 
human energies of men for assignment to Service and for promotion. When the best 
results are demanded in any occupation, haphazard procedure must give way to PrIo- 
cedure on the basis of ascertained facts. When Music shall come to her own she w 记 
come to the musically gifted: to thatend musical talent must be revealed and encour- 
aged”(p. viD). And who better to administer these tests than an educational adminis- 
trator:“For the large cities，the most natural solution is the employment of a 
consulting Supervisor of music, who shall be given general charge of the organization 
ofsurveys,theadjustment ofthe curriculum forthe introduction ofthe tests and exer- 
cises,the planning offollow-up work, the giving ofindividual counsel and more inten- 
Sive examinations, and the adjustment of groupings for instruction in the public 
Schools on the basis ofascertained talent”(pp. 28o 任 .). 

The Seashore tests were designed to measure Specific “capacities or abilities for the 
hearing of music tones>”19 and thus constitute a legacy of Wundt's inventory of “spe- 
cific nervous energies.”For instance, pitch discrimination was measured by two pure 
tones“sounded in quick succession . . . The listener is to tell whether the second tone 
washigherorlowerthan thefirst.Thus,theproblem is reduced to its simplestform.>29 
Pure tones had been produced by large sets of Precision tuning forks, the preserve of 
elite research institutions. The most prized of these, by the Parisian Rudolph Koenig 
(1832-19o1),， were wonders of the scientific world. At the Philadelphia Centennial 
Exposition (1876) he exhibited a set of 67o forks ranging from one five feet high, with 
apitch of16 Hz,toatiny one thatvibrated at nearly 20,00o HZ.2 Against this expen- 
SiveEuropean craftsmanship Seashore offered“a phonograph record which is econom- 
ical, standard, durable, and relatively foolproof in use.22? 

Seashore summed up the work ofhis jaboratory in THpe Psycpology ofWMasic (1938). Its 
frontispiece presents a photograph of “The Henrici Harmonic Analyzer, a Symbol of 
the science ofmusic.”Its gleaming wheels, carefully machined armatures,and six mys- 
teriously glowing orbs portend not just an e 伍 cient mechanical means ofapproximat- 
ing the Fourier integral, but the pride and power of modern science brought to bear 
on long-standing problems of the musical mind. In their day, Seashore?s energy and 
enthusiasm were highly infectious. He promised a Brave New World where there 


18 Ibid., p. 26. 19 Seashore, PSycpolagy oj Msic. 20 Seashore, PSycpolagy ojMWsSicUL TEL 
21 Boring, Sejsatiop 0Nd4 Percebtioz, pp. 328 任 . 22 Seashore, PCpology ozsic, p. 56. 
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would be few limits on what "scientific procedure in the interpretation, evaluation， 
and education of the musical mind>”could achieve.“Scientific procedure”would: 


give US“a psychology of music>” 
名 rnish us with“a technique for the development of musical estheticSs> 
form“a basis forthe analysis and evaluation of musical talent? 
develop a basis for “an intimate relationship between music and speech> 
P P P 

lay“thefoundation ofmusical criticism, musical biographyand autobiography,and 

Y ， grapny grapny， 
music theory in general>” 


ER 


修 


包 rnish“the foundation for the essential facts for the construction of the curricu- 
lum> 
7. give“music its true place and infuence”(p. 12) 


This minister?s Son felt deeply that science improved the lot of mankind.“It is a 
wonderful thing:”he marveled“that science makes it possible to discover, measure， 
and explain the operations ofthe musical mind in the same attitude that the astrono- 
merexplains the operation ofthe stars”(p. xi). Yeta reader with experience ofwhatthe 
Science and the institutionalization of psychology brought about in the years after 
1938 may find it di 但 cult to share fully in Seashore”s enthusiasms. Standardized tests 
intended to uncover the talenthidden in farmboys like Seashore can begin to look like 
means of discrimination in the Urban ghetto. Moreover, Seashore”s own tests did not 
reliably predict an individual*s subsequent success or failure. 

“Pure” research into hearing could be integrated into the technical means of the 
modern state. For example, the Gestalt psychologist Wertheimer and the ethnomusi- 
cologist Hornbostel (see belovw), both from Stumpf?s institute, adapted theories of 
Sound localization into battlefield devices for locating enemy artillery positions and 
Served during the First World War as reserve o 伍 cers of the Prussian Artillery Testing 
Commission.23 Paul Farnsworth (1899-), an early critic of Seashore?s tests, declared 
him “one of the most ardent hereditarians psychology has produced, and his books 
quite clearly reflect this nativistic bias.224 

While the boosterism of the jazz-age American Heartland, skewered by the novels 
ofSinclair Lewis,may ring hollow today, Seashore*snumerous achievements neverthe- 
less remain truly impressive. His studies of the nuances of musical performance 
(vibrato, phrasing, dynamics, etc.), aided by the same technology that had made pos- 
Sible talking motion pictures, are models of their kind. He also tried to encourage 
research into areas that still Present great obstacles: 


Successorfailurein musicdependsupon the capacityforlivinginatonalworld through 
productive and reproductive imagination. The musician lives in a world of images. 


(p. 5) 


23 Ash, Gestzii Psyycpology, pp. 187 任 24 Farnsworth, social Psycpology ofMzxsic, p.Vi. 
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This subject [auditory imagery] has received too little attention in recent years, largely 
owing to the extreme behavioristic attitude which ignores the existence of the mental 
image and partly owing to the fact that it is a phenomenon which does not lend itself 
accurately to psychophysical measurements. (p. 161) 


And he wasapioneer in the field ofexperimental aesthetics. His credo,“The artistic 
expression of feeling in music consists in esthetic deviation 位 om the regular - from 
pure tone,true pitch,even dynamics, metronomictime,rigid rhythms,etc.All ofthese 
deviations can be measured>” (p. 9), would likely be shared by many oftoday?”s leading 
Scholars in the study of musical performance. 


Gestalt Psychology 


As mentioned earlier, John Locke was among the first to note that“the idea of the 
whole”as“a positive absolute idea”could be applied to a melody Ernst Mach 
(1838-1916, for whom the Mach numbers of supersonic fight are named) revisited 
the topic. Thinking about how two melodies might be perceived as“the same>”and 
Using the newer Vocabulary of psychophysics, he remarked that“we can choose the 
melodies in such a way that not even two partial tones in them are the same. And yet 
we recognize the melodies as the same.”25 Mach, however, could not, in the Spirit of 
physiology, find a “sensation? that accounted for the “af 全 nity ofform.”Christian Von 
Ehrenfels (1859-1932, Student of Brentano)“restructured the discussion by taking 
melody as his paradigmatic case for deciding what such forms 'are in themselves (41N 
Sic1 Seiel). Noting, as had Mach, that we can recognize two melodies as identical even 
when no two notes in them are the same, he argued that these forms must therefore 
be something 4&1exext 人 om the sum of the elements. They must have . . . “Gestalt 
quality>>26 

Ehrenfelss holistic notion of “Gestalt quality”sStruck a chord with musicians. It 
Teinstituted To7steAzl9eN (conceptions or ideations) above EMtj1jpd211GeN (Sensations),a 
shift that Hugo Riemann (1849-1919) eventually followed in replacing his early reli- 
ance on Helmholtz?s term 707eNt 加 JUUNGEN With a new emphasis on 7DNVO7SteA20Ie1N.27 
Ehrenfels himselfwas a musician and devotee of Wagner, to the extent that he under- 
tooka pilgrimage on footto Bayreuth forthe1882 premiere of Payszjz/. In his view the 
tone painting in Wagner”s music dramas“provides an inestimable wealth of material 
forthecomparison ofGestaltqualities ofall kinds.”8 And fortheyoung musician-psy- 
chologists under the tutelage of Stumpf (the arch musician-psychologisb, Ehrenfels”s 
Devw concept Seemas to have been irresistible. 


25 Mach,“Vom riumlihen Sehen.” 
26 Ehrenfels,“Uber Gestaltqualititen.”See also Ash, Gesta 上 t Psychology, pp. 87-88. 
27 Riemann, “Ideenzueiner'“Lehrevon den Tonvorstellungen.?” 28 Ash,Gestalt Psycjpolaqgy,p.91. 
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The three young Scholars who developed Gestalt Psychology were all closely con- 
nected with Stumpf Max Wertheimer (188o-1943) grew up playing piano and violin 
inaGerman-speaking Jewish 包 milyin Prague. Hestudied with Brentano atPragueand 
then with Stumpfin Berlin, becoming friends with Hornbostel and attending musico- 
logical lectures by Max Friedlaender (1852-1934). In 191o he wrote to a friend that he 
intended to study melody as a Gestalt.29 KurtKoffka (1886-1941) came from the well- 
to-do family ofa Protestant Berlin lawyer and a Jewish mother. He completed a 1908 
dissertation Under Stumpf on the theory of rhythm (expressed in visual patterns). 
Koffka?s studies showed that““grouping, determined or Structured by an “accenty 
was fundamental for the experience of rhythm.”He argued that“the then cUrrent 
theory of rhythm, which stressed kinesthetic sensations, did not explain the role of 
grouping, but only shifted the problem to another level of explanation.”3? Wolfgang 
Kohler (1887-1967), youngest of the three, was highly musical and like Wertheimer 
played both piano and violin. With his solid training in the physical sciences (he had 
worked with the quantum physicist Max Planck) Kophler made a breakthrough in the 
Study of Kiaxajzybez (tone colors) byplacingatiny mirroron the surface ofhis eardrum 
and studying the patterns of light refected when a beam was directed onto it while he 
listened to loud tones. His 19og9 dissertation on the Subject appeared the same year as 
Arnold Schoenberg?s Pive PiecesjorOcpesta,Op.16,with its KaUQ1jzypezNelodie. 

The Gestalt psychologists did not invent the study of parts and wholes. NOT were 
they the first to notice that certain arrangements of stimuli seem to enhance the per- 
ception of the whole. Georg Miiller (185o-1934), for example, reported in 19o4 that 
Stimuli characterized by factors of nearness, symmetrical position, or“inclusion ip 
common contours”Seemed to possessahigher“degree ofcoherence.”Butthe Gestalt 
School elevated these observations to general ljaws Supported by experimental data. In 
a 1923 formalization of precepts first announced in 1914, Wertheimer transformed 
Miillerxs“inclusion in common contours”into the Law of Good Continuation. 
Likewise he postulated a Law of Proximity, a Law of Similarity, a Law of Closure, and 
a Law of Prig14a1N2 (i.e., we perceive the best and Simplest organization aftorded by 
circumstances). The experimental data, as one might expect of Stumpf?s students, did 
not emphasize voluminous statistics on groups of inexpert Subjects. Psycpolo9iscHpe 
Foxscpzlg, the Gestalt organ edited first by Koffka and then by Wertheimer, had “the 
lowestproportion ofstudies with data referring to group ratherthan to individual per- 
formance ofthe major German psychologyjournals for the years 192o to 1930.231And 
the Gestalt research program 人 favored what today would be termed "robust”phenom- 
ena. As a Student of the period jokingly put it, “"A Gestalt theoretical experiment Was 
geared up so thatitwould work in 1oo percent ofthe cases,and ifit did not work, well 
throw it out the window.232 


29 Ibid., p. 108. 30 Ibid., p. 109. 
31 Danziger“Social Contextand Investigative Practice”Pp.28. 32 Ash, Gestalt Psycpolagy, p. 222. 
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Though Stumpf himself was not an eager adherent, he had already made“Gestalt 
qualities”the subject of his seminar in the winter of 1906-o7, and he went to great 
lengths to ensure his Gestaltist students a prominent place in the post-war Weimar 
Republic. First, in a spectacular feat of academic-political maneuver during the chaos 
following the Kaiser?s abdication, he managed to move his institute into a wing of the 
imperial palace. Many key experiments ofthe Gestalt school were performed in grand 
Spaces only recently vacated by the ladies-in-waiting. Then, Stumpfartfully arranged 
for Kohler, still ayoung man,to Succeed him in Germany”s most prestigious chair. The 
years between Kohlers 1922 ascension in Berlin and his forced resignation in the 
193oS represent the high-water mark of the Gestalt school. Koffka, fuent in English， 
left Germany in 1927. Wertheimer, who recognized the dangerforJewsunderthe Nazi 
regime, departed in 1933. Kohler, the unimpeachably Teutonic German, stood for a 
while against the toadyism of pro-Nazi academics and published the last anti-Nazi 
article permitted in a German newspaper. All three eventually came to America: 
Wertheimer to the New School for Social Research, Kofflka to Smith College, and 
Kohler to Swarthmore and then Dartmouth. 

In what seems like a puzzling missed opportunity, the first generation of Gestalt 
psychologists did notmake musica focus oftheirexperiments.Tobesure,musical sub- 
jects were mentioned frequently as exemplifications of Gestalt ideas - the holistic 
nature of melody, the grouping ofrhythms,the triad as a unity. Hornbostel attempted 
a Synthesis (Psychologie der Gehorerscheinungen”) in 1923 but did not venture 
much beyond the domain of psychoacoustics. These most musical of psychologists 
focused their actual work much more on visual than on auditory phenomena. Though 
Wertheimer composed music at an early age, his name is associated with the Study of 
apparent motion in visual perception, not with the psychology ofmusic. Of their few 
Students to Study aesthetic questions, the best known - Rudolf Arnheim (19o4-) - 
chose the visual arts (films and painting) over music. Only for their intellectual grand- 
children would the art ofmusic become a major focus. 


Behaviorism 


Tones were there at the birth of behaviorism - the dogs that salivated in the Russian 
laboratory of Ivan Pavlov (1849-1936) were conditioned to expect food after hearing 
atone.And theAmerican evangelistwho redirected psychology away from the subjec- 
tive study of mind and toward the objective study of overt behavior - John Watson 
(1878-1958) - studied at the University of Chicago in the Same environment as the 
melody specialist W. Van Dyke Bingham (see above). Yet music, as opposed to an iso- 
lated tone, did not fit easily into the stimulus-response paradigm ofbehaviorism. The 
emphasis of behaviorists on “comparative psychology>”meaning the study of animal 
behavior, left little or no place for music. And deftinitions of rewards (the food for 
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Pavlovs dogs) in terms of motivations, Urges, and So forth were not easily adapted to 
questions ofwhy a particular phrase in a string quartet sounded better in the key of G 
major than in Ab major. As an internal aesthetic activity, music could have few overt 
behaviors beyond tapping one?s foot or occasionally humming along with a tune. 

Mnusic does function within social events，however, and those social events OFT 
circumstances do produce overt behaviors. That shift in focus - from music as “art for 
arts Sake” to music as a component of “important public acts”- formed the starting 
point for Charles Diserens?s Tt1joeNce of Mazsic ol Bepavior (originally a dissertation in 
psychology atthe University of Cincinnati). Diserens declared: 


Our purpose then is to Study the infuence of music on the organism. We approach 
music fom the Practical rather than the aesthetic standpoint, regarding it as a neceS- 
Sity, a possible means of re-education and human reconstruction for all, rather than a 
mere Subject of unproductive pleasure, or an object for criticism 位 om the learned few 
...Music was always asSociated with social life, or rather the functioning ofthe organs 
of Society. It was never “an end is itself>”but subordinate to important public acts， 
magic, ritual, ceremony, or labor. (p. 160) 


Ifthe social human is the analogue of Pavlov?s dog,and social functions the motiva- 
tions, then mnusic is part of a complex of stimuli that should produce a measurable 
organic response analogous to the dog?s salivation. Diserens had begun a series of 
exXperiments in 1921-22“to determine the infuence of music upon certain typical 
forms and aspects of behavior which are of importance in the ordinary activities of 
daily life.”Using apparatus related to the modern polygraph, he measured fatigue， 
endurance, accuracy of movement, Speed of movement, effects on handwriting, Per- 
ception of optical illusions,“suggestibility>”color selection, respiration, and reflexes. 
He concluded thatin spite ofmany questions and problems raised by the experiments， 
one could nevertheless conclude that “all activities tested are considerably accelerated 
by mnusic” (p. 209), a fnding not easily interpreted but still suggestive of how music 
couldaid in industrial efciency and production.Theubiquitous background music of 
today?”s commercial environments has its roots in behaviorism. 

Diserens went farther than most in his behaviorist approach to music. Yet his inter- 
est in musics social functions was less a leap into a twentieth-century dehumanized 
Science than a reinterpretation of nineteenth-century inclinations to view music as 
part of society”s moral and ethical fabric. These musico-social functions retained their 
Status as“higher”subjects and typically came toward the end of textbooks in the 
Psychology of music. Like the formulaic presentation of topics in a medieval music 
treatise, where one often began With 9o12s est . . ., the psychology-of-music textbook 
人 fom the 192os onward had a typical order of presentation that also began with the 
nature of sound. After presenting the elements ofvibrationi the rudiments of psycho- 
acoustics; the quajlities ofa tone, oftones in pairs,and oflarger combinations oftones; 
andthenature ofrhythmji theauthorwould then proceed to thehigher subjects. These 
were musical aesthetics, musical talent, issues of performance, and music in society. 
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Good examples of this presentational scheme, which in many respects Still functions 
todayy are the texts of Max Schoen (1888-1957,a Seashore studentb and James Mursell 
(1893-1963). Schoen?s“survey for teacher and musician”(194o) Provides an excellent 
Summary of the studies done on musical prodigies, in particular Stumpf>s work with 
Pepito Areola and Geza Revesz?s (1878-1955) with Ervin Nyiregyhdzy33 Mursell was 
not unique for his time in addressing the subject of race. Both he and Seashore34 note 
that studies ofthe musical ability ofschoolchildren did not show any consistent racial 
differences. Mursells adoption of a Gestalt approach to describing musical patterns 
and his postulation of a small set of rhythmic feet as the core constituents of rhythm 
reappears in the writings ofLeonard Meyer (see below),who tookhis bachelors degree 
(in philosophy) in 194o at Mursells Columpbia University. 


Cognitive psychology 


Behaviorism mightbe called the“era ofthe white rat” in honor ofthatanimals role in 
countless studies. But even during behaviorism'?s heyday, careful observers had begun 
to notice that the humble rat seemed to do more than just respond to isolated stimuli. 
A 1948 article by Edward Tolman (1886-1959, University of California at Berkeley)， 
“Cognitive Maps in Rats and Men:” suggested that rats could learn the general organ- 
ization oftheir environment, a knowledge apparently gleaned from a process akin to 
thinking. Ifrats could think, then perhaps so could men. Other studies began to high- 
lightinnate limitations or biases in human cognition. In an experiment that Presented 
listeners with a rapid alternation of two tones;35 George Miller (1920-，Princeton 
University) demonstrated that, as the interval between these tones widened,one heard 
ashift fom thetrilling ofone main tone to a tremolo effect oftwo separate tones. The 
change in the response Seemed more a Gestalt-like rethinking of the stimulus than a 
Simple response. Millers most 伺 mous article,“The Magical Number Seven, Plus or 
Minus Two further demonstrated innate properties of how the brain“processeS?” 
information in memorable“chunks”of from five to nine items. The infuential 
Cog1Nitie Psycpology (1966) of Ulric Neisser (1928-) helped give a name to what even- 
tually replaced behaviorism as the dominant orientation in psychology Cognitive 
psychologists attempt to Specify，through the interpretation of Statistical data 
obtained from experiments,howthe mind works.And they often express thatworking 
in terms of“mental structures”and“mental processes.”In his book on memory;35 Sir 
Frederic Bartlett (1886-1969) had introduced this distinction to explain how the 
memory ofa story is first encoded (a process) into asScpeMa (a Structure) and then Sub- 
Sequently decoded (another process) as a recollection that may depart in Significant 


33 Stumpf 台 “Akustische Versuche”; REvEsz, Ni7egyjitzy). 
34 Mursell, psychology ofMzsici Seashore, PSycpolagy oFMUWSiC. 
35 Miller and Heise, “Trill Threshold.” 36 Bartlett, Rejte1Oe17211I. 
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ways from the original experience.A similar conceptual model, though in mathemati- 
cal form, appeared in Claude Shannon?s (1916-) infuential general theory of commu- 
nication;37 in which the notion of “information”explains how abstract senders and 
Teceivers of messages negotiate“signals”“noise”“coding”and“decoding.”The 
work of the French scholar Jean Piaget (1896-198o) on children”s learning，the 
American Noam Chomsky (1928-) on language,the discovery ofneurons that respond 
to higher-level percepts;38 and the “artificial intelligence”ofdigital computers forther 
helped to fosteraview ofthemindasacomplexmodular system that couplesaformid- 
ablearray ofinherited capabilities (hardware”) with learned adaptations Specific to its 
environment (“so 化 ware2). 

In the psychology of music, two great fgures emerged in the early postwar yeaTS. 
Both had fought the Nazis, one 位 om the West in the major battles of the American 
army, and the other from within the French Resistance (which led to later imprison- 
mentinAuschwitz). Both tookthe precepts ofthe Gestaltists for granted,though with 
reservations. Both were musically sophisticated and Su 全 ciently knowledgeable of 
avant gardeand ethnic musical styles to recognize thatthe facts ofpsychoacoustics are 
not fully determinative of musical culture. And both wrote their respective treatises 
with such grace, breadth ofvision, and insight as to Prompta recent text to list them， 
along with the treatise of Helmholtz, as the "three books that form a nucleus of what 
we consider most important in the psychology of music.”39 

Thefirst, Leonard Meyer (1918-),provided what Seashore had dreamed of -“a tech- 
niqueforthe development ofmnusical esthetics.”49 Meyer?s 1954 dissertation and 1956 
booKk, Botioxt QQ Meali9 1 MUWSic, focuses on “those aspects of meaning which result 
人 fom the understanding of and response to relationships inherent in the musical 
progress.?4: His work combines Gestalt precepts,a theory ofemotion,and an empha- 
Sis on learned expectations. Meyer quotes Koffka and Wertheimer, claiming that “the 
work ofthe Gestalt psychologists has shown beyonda doubtthatunderstanding is not 
amatter ofperceiving single stimuli, or simple sound combinations in isolation, butis 
rather a matter of grouping stimuli into patterns and relating these Patterns to one 
another”(p. 6). Yetafter presenting the Gestalt laws in relation to musical patterns, he 
cautions that“even within the confined limits of a particular style:”it does not Seem 
likely that“a precise and Systematic account of musical perception solely in Gestalt 
terms is possible. Even given additional empirical data about aural perception, Certain 
basic di 鱼 culties in the application of Gestalt Principles to any Specific music process 
would still remain. These di 伍 culties do not derive from any basic weakness in Gestalt 
lawspersebutfrom thefactthatthenumber,interdependence,and subtlety ofthe var- 
iables involved in musical perception make the establishment of a System of analytical 


37 Shannon,“Mathematical Theory of Communication.” 
38 Hubel and Wiesel,“Receptive Fields.” 39 Dowling and Harwood, MsSic Co9g1Nz 帮 01 P. Xii. 
40 Seashore, Psycpology ofMzxsic, p. 12. 41 Meyer, Btotio 0110 Mea11NI，p. 3. 
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Figure 31.3 “Meyer (1956) provided musical examples ofthe“Law of Good 
Continuation,”a basic precept of Gestalt psychology. “The perception ofa line or 
motion initiates a mental process,and it is this mental process which, following the 
Imental line of least resistance, tends to be perpetuated and continued>”(p. 92). 
“Continuity always operates within a particular cultural Stylistic conteXt . . . 
Harmony often plays an important part in determining ouUr exXpectations of melodic 
continuation.A common example ofthis is the melodic progression Upward through 
the triad>”(pp. 1o1-o2) as in the tune“Three Blind Mice.” 


rules ofthumb impossible.”In particular, “musical perception>” depends critically on 
“the sensitive responses of experienced listeners”(p. 86) (See Figure 31.3). 

Meyers theory ofemotion draws on atradition begun by John Dewey (1859-1952， 
University of Chicago and Columbia University) and is then given a more neurologi- 
cal formulation in 1949 by Donald Hebb (19o4-85, McGill University). As Meyer 
States it, “Emotion oraffectis aroused when atendency to respond is arrested or inhib- 
ited”(p. 14). This“conflict”theory of emotion has parallels with Seashore”s concept 
of expressive deviation in performance, though Meyer takes pains to distinguish the 
two (pp. 201 任 ). For Meyer, Seashore lacked a theory connecting deviations to affec- 
tive experience. Meyer provides that theory, as well as a related theory of musical 
meaning:“If on the basis of past experience, a present Stimulus leads us to expect a 
more or less definite consequent musical event, then that stimulus has meaning.”The 
Similarity to his theory ofemotion is obvious. Meyer remarks,“Once it is recognized 
that affective experience is just as dependent upon intelligent cognition as conscious 
intellection, that both involve perception, taking account of envisaging,and so forth， 
thinking and feeling need not be viewed as polar opposites but as different manifesta- 
tions ofa single psychological process”(p. 39). 

The second great postwar psychologist of music was Robert Frances (1919-). Like 
Meyer, he completed his bachelor”s degree in philosophy and turned his dissertation 
into his most famous publication, Za Peycebiioz de MMSigNe (1958).42 And like Meyer， 
Frances concerns himselfwith questions of musical aesthetics: 


Thereisatypeofmusical perception thathas little in common with simple audition; 让 
is to that we devote our eftorts here. In all of its complexity, it is identified with a part 
of the aesthetic experience, insofar as that embraces equally both experience and crea- 
tion. We can conceptualize it only as a process of development, and never as Simply 
falling under a “stimulus-response”schema. We must distinguish between the effects 


42 Trans. Dowling as THpe Percebtiox of MsSic. 
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ofacculturation - unreflective, involuntary, and resulting from almost passive familiar- 
ity with works - and the effects of education, where perceptual development is Sup- 
ported by the acquisition of concepts and Symbols that provide for the deftinition of 
forms,their elements and articulations. (Dowling trans., pp. 2-3) 


To empirically validate this differentiation between “simple audition”accultura- 
tion,and education, Frances devised sixteen experiments containing many of the tech- 
niques that would become standard in the field. His second experiment revisited a 
topic that was important in Seashore”s ljaboratory - deviations from “correct”intona- 
tion during musical performance.43 Measurements of phonograph recordings by such 
包 mous violinists as Kreisler， Elman, and Menuhin had clearly shown intonational 
deviations,many ofwhich seemed to confirm the notion ofinflected “tendency tones 
Frances wanted to investigate the psychology ofthese deviations: 


Until now those phenomena have in effect been presented either as facts, based on the 
analysis of instrumental playing and vocal interpretation, Or as consequences deduced 
from the precepts of harmonic writing . .. For a theory of the development of musical 
perception Such as ours . . . [it is important to see] in what measure the Precepts of 
writing have been transformed into perceptual tendencies, resulting in the tonal inte- 
gration oftones intoawhole...Ifwetakeasabasethetempered tuning ofa piano,and 
lower the pitch oftwo of its notes, we would expect this alteration to be less noticeable 
to the listener when those notes contribute to a Structure Where they are Subject to 
descending infuences (in keeping with the tendencies defined earlierm),than where they 
are Subject to ascending infuences . . . [From the empirical resujlts of tests on 22 musi- 
cally trained subjects] we can conclude thatthe global impression of correct intonation 
Was greater in the first piece (where the fatting of the critical notes conformed to the 
descending infuences they had each time they occurred) than in the second piece 
(which exerted ascending infuences on the same notes). (pp. 55 企 .) 


In this and other experiments, Frances shows that listeners develop mental struc- 
tures similar to, though not identical with, patterns described in music theory. These 
Structures derive 人 fom the“second nature”of experience and not from the facts of 
acoustics. Frances emphasizes learned expectations: “The functions of each scale 
degree...arenormatively defined bythetheory ofclassical harmony, butthrough fre- 
quent use they come to determine expectancy reactions - momentary perceptions 
entirely saturated with knowledge or containingasmall degree ofuncertainty”(p.78). 
When expectancies cannot be learned,“acculturation”may prove di 但 cult. He is 
among the first to raise a cautionary fag about the perception of twelve-tone mnusic. 
From his sixth experiment，which had among its subjects impressive Specialists in 
Serial music, he concludes that “Serial unity lies more on the conceptual than on the 
perceptual level; . . . when thwarted by melodic motion, rhythm, and the harmonic 
grouping oftones,it remains very di 伍 cult to hear.” 

Students of the psychology ofmusic in the 196os and 197os were infuenced by the 


43 See Small, “An Objective Analysis.” 
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work of Meyer and Frances, by the Studies of Paul Fraisse (1911-), whose 1956 Zes 
StUCt1es 1 加 MigUes integrates concepts of musical rhythm into the larger framework 
of human time perception, and by the exciting work being done in language, vision， 
psychoacoustics,neurophysiology, and the study of mental representations. Not since 
the time of Stumpfhad so many fine dissertations been Written on important themes 
of music perception. 

The promise to understand the nature of pattern perception in melody, left unful- 
filled by the original Gestaltists, was taken up bythree major scholars who began pub- 
lishing in the late 196os and early 197os. Diana Deutsch (1938-), a native Londoner 
transplanted tothe University ofCalifornia at San Diego,studied melodyand memory， 
developing in the process a number of fascinating musical “illusions”that provide 
auditory analogues ofthe optical illusions important to the study ofvision. Her vigor- 
ous advocacy ofthe psychologyofmnusicresulted in alandmarkvolume, THe Psycpology 
or Msic (1982; 2nd edn.,，1999), and the founding of an interdisciplinary journal 
devoted to the subject, MWSic Percebtioz (1983-). W. Jay Dowling (1941-),an American 
working at the University of Texas at Dallas, demonstrated the intimate connections 
between memories of scale step, interval, contour, and rhythm in a series of studies 
Summarized in the first such textbook designed for students in cognitive Psychology 
his Mzszc Cog1ttotl (1986).And Albert Bregman (1936-),a Canadian working at McGill 
University,approached thebroader problem ofhow the brain makes sense ofany Sonic 
landscape. He interpreted the perception of melody and counterpoint as Special cases 
of“auditory Scene analysis”which became the title ofa 199o Survey of his work. 

In the later 197os and early 198os, psychologists placed harmony and tonality back 
Onto center Stage, a position these subjects had enjoyed in the days of Helmholtz and 
Stumpf In the process,many psychologists became de facto music theorists,and some 
music theorists became de 伺 cto psychologists. First, the psychologists. 

Roger Shepard (1929-), a _ cognitive psychologist widely known for his work on 
mental representations, had revisited in the 196os the so-called pitch spiral advocated 
by Geza Revesz and first imagined by Drobisch.44 Shepard viewed this spiral, whose 
two components are chroma (pitch class) and height (octave), as a mathematically 
Precise Specification of a mental representation.4 His Student Carol Krumhansl 
(1947-) greatly extended this line of inquiry though a series of “probe tone”experi- 
ments Summarized in her Cogxtitve Popaatiols or Msical_ Pit (199o). In the typical 
experiment, asubject hears a musical context followed bya single pitch - the“probe>” 
-and is asked to rate, on a Scale 位 om 1 to 7, how well that tone fits into the musical 
COhtext. As one might expect, Probe tones in the key of the musical context receive 
better Subjective ratings than tones outside of the key. But the data showed that Sub- 
jects responded with Specific and consistent ratings for all twelve pitches in any major 


44 ReEveEsz, ZU1 Gdleg20UG der Tobsycpologie; Drobisch,“Nachtrige.” 
45 Shepard“Circularity in Judgments of Relative Pitch.” 
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orminorkey.Afurthermathematical correlation ofthe majorand minor key“profiles” 
resulted in a proposed mental representation ofthe subjective distances between keys， 
one that captures many of the rules ofthumb reported in harmony texts. 

In developing a theory to predict the subjective pitch of arbitrary groups of inhar- 
monic overtones (e.g., the overtones of a bell), the German psychoacoustician Ernst 
Terhardt (1934-, Technical University, Munich) found himself positing subjective or 
“virtual” fundamental pitches thatbear comparison to the chordal roots posited in the 
eighteenth century by Rameau or Tartini. But whereas Rameau proposed one or at 
mosttwo roots for chords, Terhardt*salgorithm proposesaprobability ofrootsalience 
for each of twelve possible root pitches;4 it assumes recorded sound as its input and 
takes into account the relative intensities of individual partials. An adaptation of the 
algorithm designed for score-based inputs has been proposed by his student Richard 
Parncutt (1957-).47 

Among music theorists with interests in psychology, the composer and music theo- 
Tist Fred Lerdahl (1943-，Columbia University)，in concert with the linguist Ray 
Jackendo 任 (1945-, student of Chomsky), is noted for the publication of 4 Cezeatme 
7Neom of 7DUQL MUWSiC (1983). It provides a formalization of musical intuitions about 
harmony and rhythm, and serves as an analogue of the“generative”grammars in lan- 
guage studies.The book has spawnedalargenumber ofstudies as cognitive psycholo- 
gists have attempted to find empirical validation of its many provocative “preference 
rules"-rulessimilarto Gestaltlawsinthesensethattheycodify preferred modes ofper- 
ceptually organizing complex musical patterns (See also Chapter 3, pp. 99-1o23; and 
Chapter22,pp.712-14).AndlikeFrances,Lerdahlhasstressedthelimitationsinhuman 
musico-cognitiveabilities as crucial factors in the di 但 culties that many serial and post- 
serial musicshavehad in gaininganaudience.48Leonard Meyerhas remained active,and 
after relocating to the University of Pennsylvania in the 197os, founded the so-called 
“Penn>”school ofmusic theory, with its strong focus on listeners.Among his students， 
Eugene Narmour (1939-) has developed Meyers analysis ofmelodic expectations into 
theformalized “implication-realization> model ofmelody (see Figure 31.4).49 

Robert Gjerdingen (1952-) has developed Meyer?s notion of “archetypes”into the 
Study of historical schemata. And Justin London (1959-) has extended Meyer”s work 
on rhythm and meter inanumber ofstudies.?2 


Cognitive Science 


Since the 198os, the phrase“music cognition”has begun to replace“psychology of 
music”in reference to the processing of musical information by the normal adult 


46 Terhandtetal., "Algorithm.” 47 Parncutt, 如 7111010). 48 Lerdahl,“Cognitive Constraints. 
49 Meyer, ExblatG WMSic Narmour 47100S15 0Nd Cog1N 谨 OU of Basic Melodic StUctyei and 4N0051S 0 
Co9g1N 让 ol 0o1Melodic CoNtzjexitb). 

5o Gjerdingen, “An Experimental Music Theory?”; London, “Some Examples”;“Rhythm”NC2, vol. 
XXI, pp. 277-308. 
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Registral Direction: up 一 > up 一 
JInterval: M2 一 > M2 一 > 

Duration: 1/4 1/4 ”一 1/4 一 

Meter: 一 六 

Pitch: P >> > 


志 二 二 


Figure31.4 Narmour implication-realization model (199o, 1992), building on 
many precepts of Leonard Meyer, attempts a rigorous “bottom-up”analysis of how 
each musical feature contributes to the Setting Up or realizing ofexpectations for 
closure or forward progress. The fgure shows a process (P), which is the result of 
exXpectations for forward progress Set up by the Several musical features. Whether - OF 
the extent to which - the third pitch is perceived as ongoing or closed depends on 
COnteXtual 人 actors Such as harmony and the particular weighting ofall the other 
features. 


mind. In partthe change recognizes the diversity ofpsychology itself, there nowbeing 
Such recognizable Specializations as music therapy, the developmental psychology of 
music, the psychology oflearning,the social psychology ofmusic, and the psychology 
ofemotions. Butthis changeto“music cognition”also refects the new Status of “cog- 
nitive science.”Cognitive Science has as its objectthestudy ofthehuman mind,as does 
Psychology. But what distinguishes cognitive Science is its interdisciplinary approach 
and its focus on a confuence ofnew technologies. In relation to Studies ofmusic, these 
technologies are: (1) computational models of dynamical systems, neural networks， 
cellular automata，and other nonlinear Systems not amenable to succinct Verbal 
description; (2) ?tl yivo recordings ofneuronal firing patterns in theauditory Systems of 
animals; and (3) computer-assisted imaging ofthe working human brain. 
GestalttheoristWolfgangKohlerhad speculated in the 193os thatthe stable percept 
ofa Gestaltwas facilitated bytheestablishmentin thebrain ofa stable“field>”ofneuro- 
nal activity analogous to the field equations in the theory of electromagnetism. 
Similarly the Canadian psychologist Donald Hebb had shown in the 194os how assem- 
blages of neurons could learn, and respond to, Specific patterns of stimulation. These 
ideas found renewed interest in the 198os in a branch of cognitive science known as 
“connectionism>”or “neural networks.”Diana Deutsch (1969) was the first to suggest 
how assemblages ofneurons could process the basic constituents of scales, chords,and 
keys. Jamshed Bharucha (1956-, student of Krumhansl) and Gjerdingen (Student of 
Narmour and Meyer) applied neural-network algorithms of the 198os to music-psy- 
chological problems in a series of exploratory papers; Using Simple inputs derived 
from a Score-like representation of music pitch. Later Studies have used recorded 


51 Bharucha,“Music Cognition2”; Bharucha and Olney “Tonal Cognition”; Gjerdingen,“Using 
Connectionist Models”;“Categorization of Musical Patterns.? 
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Sound as input and shown how a concept like key could self-organize in response to 
regularities in the acoustic Signals of real music. 宛 

Hebb's legacy in Montreal is reflected in the prominence of McGill University and 
the Neurological Institute of Montreal in brain imaging. Robert Zatorre (1955-) and 
Isabelle Peretz (1956-) are two cognitive Scientists Who study and report on the 
reSsponse ofthe brain to musical stimuli.Good summaries ofthis research can befound 
in the second edition of Deutsch?s THpe Psychology ofWMzsic (1999). 


Limitations of space have required the omission of several important SUbjects and a 
large number of important scholars. The rich tradition of time, rhythm, and meter 
Studies would require its own narrative, Since it forms part of the study of motor 
behavior and control. (See, however, Chapter 22, pp. 696-7o3.). The important work 
of British researchers on the roles of music in everyday life, and the fascinating study 
of musical performance, which has continued to grow since Seashore?s time, could not 
be covered in this short exposition. The texts cited above, however, Should provide 
ample references to theseand other areas of research.The impressive work ofan active 
and talented cohort ofyounger scholars has not been included because the import of 
their work belongs to the fields future, not its past. 

The first scholar to study systematically human memory，Hermann Ebbinghaus 
(185o-19o9),once quipped,“Psychologyhasalong past,butonlyashort history>”He 
was distinguishing between venerable traditions of thinking about the mind and the 
Short period in which hypotheses about the mind”s behavior had been empirically 
tested. Music, as“an internal, subjective entity Springing 位 om mental operations:”53 
has fgured prominently in psychology?*s long past through the disciplines of philoso- 
phy and mnusic theory，in psychology?s short history through its subfield of the 
Psychology ofmusic, and shows every Sign offorming an ongoing constituent of cog- 
Ditive Science. 


52 Leman,“Ontogenesis of Tonal Semantics.” 53 Serafine, MMSIC 45S CO91NO1, pP. 233. 
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